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Dear Ms. Toro:

GZA GeoEnvironmental, Inc. (GZA), on behalf of Hewlett-Packard Company, is pleased to submit to the Puerto
Rico Environmental Quality Board the enclosed revised first revision to the work plan for evaluating intrinsic
biodegradation and an Enhanced Reductive Dechlorination (ERD) pilot test at the above referenced location
(the “Site”). Revision of the original 1B Work Plan was requested by PREQB in its letter approving the
installation of additional on- and off-Site wells dated November 22, 2013. GZA issued a revised work plan
(Intrinsic Biodegradation Study Work Plan — Revision 1) to PREQB on April 6, 2015 and on July 2, 2015,
PREQB provided their comments. Response to PREQB’s July 2015 comments are attached and applicable edits
have been incorporated into this revised work plan.

Appended to this IB Work Plan is a revised Quality Assurance Project Plan (QAPP) that also incorporates
applicable edits based on PREQB’s July 2015 comments. The QAPP will provide guidance on data collection
to properly evaluate intrinsic biodegradation and the ERD pilot test.

We, respectfully, request your approval of this revised work plan and QAPP. Please contact the undersigned or
Mr. Paul Paschke (Hewlett-Packard Company) at 970-898-0573 or paul.paschke@hp.com, if you have any
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GZA'’s Response to PREQB’s Comments
on
Intrinsic Biodegradation Study Work Plan — Revision 1

Voluntary Remediation Project
Hewlett-Packard Company (HP)

San German, Puerto Rico

PRD-991291857
prepared by

GZA GeoEnvironmental, Inc., of

Norwood, Massachusetts

Dated: October 14, 2015

The following comments are from a Review of Intrinsic Biodegradation Study Work
Plan — Revision 1 from Weldin F. Ortiz Franco, Executive Director of the LPCA
division of Puerto Rico Environmental Quality Board (PREQB) dated July 2, 2015.

Work Plan Comments

1. Page 1, Section 2, First Paragraph: The document text refers the reader to the Intrinsic
Bioremediation Study Work Plan submitted in May 14, 2010 for additional
background and description to the site. Although the regulatory agencies have
electronic and hard copy of the IBS Work Plan (May 2010), in order to accept that
the background and description of the site is not included in this revision of the
document, it should be included as an appendix, to provide the reader a standalone
document. It is PREQB's recommendation to include the IBS Work Plan text as
Appendix C to the current revision.

The revised Intrinsic Bioremediation Study Work Plan submitted on September 27,
2010 has been added as Appendix A. This is the latest version of original IBS Work
Plan and the reference to the document has been updated.

2. Page 5, Section 3.5:
a. Please include the Safety Data Sheets (SDS) for the proposed substrate to inject
(Anaerobic Biochem (ABC®).

Safety Data Sheets for both proposed substrate Anaerobic Biochem (ABC®)
and the proposed bacterial mixture KB-1® have been added as Appendix C.

b. It is establish that the goal of the Enhanced Reductive Dechlorination (ERD)
pilot text is to inject as much carbon as practical unto the saprolite fill. At least
the explanation of the calculations to determine how much will be practical
should be included.

Based on previous constant head tests performed at OW-101 and OW-307,
measured hydraulic conductivity appears to be between 0.1 and 1.0
feet/day. Based on these values and previous pumping tests performed at
the Site, we anticipate being able to gravity inject at an average rate of
approximately one gallon per minute. If conditions are encountered which
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indicate that the actual injection rate is significantly different than the
estimated rate, the concentrations of ABC additive will be adjusted
accordingly to maximize the quantity of additive injected and the volume of
the treated aquifer. That is, a more dilute or more concentrated solution of
ABC additive will be injected. The mass of ABC injected will be the same.

3. Page 5, Section 4.2, Performance Monitoring: As it is written the text gave the wrong
impression that all the wells screened in the alluvium/fill, saprolite and bedrock will
be sample for all the parameters. A reference to Worksheet #18 of the Quality
Assurance Project Plan (QAPP) should be included.

The text has been modified to note that only a subset of wells screened across the
alluvium/fill, saprolite, and bedrock will be analyzed for biodegradation screening
parameters. A reference to Worksheet #18 of the Quality Assurance Project Plan
(QAPP) which describes the sampling locations and analytical methods has been
added.

4. Page 6, Section 4.3, Sampling Parameters: For clarity, the list of the cVOCs
concentrations that are going to be measured should be included in this section or
at least a reference to were in the document can be encountered.

The text has been modified to list each cVOC analyzed under the modified 8260 list
for the Site.

5.  Page 7, Section 5.0, Reporting: Semi-Annual status reports are encouraged to provide
follow up on status of the cleanup, however, once the IBS is considered finished, an
IBS Report should be prepared with conclusions and recommendations. This report
should be considered in this section too.

At this time, we do not believe an IBS completion report is possible. Please see
reasoning below, in response to Comment #6.

6. Ingeneral, it is PREQB recommendation to add a Section to discuss an Exit Strategy,
what parameters at which levels will deem the Study to prove that IB is occurring and
is a suitable remedy for the site. Although Worksheet #10 of the QAPP mentioned
it, at this section, what is the expected time needed to finish the IBS should be
included.

At this time, it is unrealistic to anticipate a time to finish the IBS. The ERD pilot
test described in the IB Work Plan is designed to investigate whether additive
injections can enhance and accelerate I1B. It may take several years to evaluate
whether the ERD pilot injections have effectively accelerated IB. At that time, it is
more likely that we will be able to anticipate a time frame for the IBS completion
report.

Quality Assurance Project Plan Comments:

7. Worksheet #1: The PREQB's Project Managers are not authorize to provide signature
approval to any document. However, the PREQB's Approval or No Further Comment
letter signed by the nominated authority should serve as approval to the document.
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10.

11.

12.

13.

Therefore it is recommended to delete Gloria Toro Agrait name from the Title and
Approval Page.

Gloria Toro Agrait’s name has been deleted from the Title and Approval Page.

Worksheet #2: In item 3.5 the crosswalk provided for a Data Management SOPs is
Appendix C of the QAPP, it should be noticed that Appendix C contains a General
Guideline for Quality Control instead of a Data Management SOP.

Text has been revised as noted above.

Worksheet #3: The correct PREQB's Land Pollution Control Area fax number is 787-
767-8118.

The text has been revised to reflect the correct fax number.
Worksheet #6: Please add extension 3586 to the Gloria Toro Agrait phone number.

The text has been revised to add extension 3586 to Gloria Toro Agrait’s phone
number.

Worksheet #11: Please specify how it would be determined that the project have a
"sufficient number of sample" to evaluate the efficacy of the remedial actions.

Groundwater monitoring focuses on sampling areas with elevated cVOCs, as well
as groundwater downgradient of the higher cVOC concentrations and off-Site
groundwater sentinel wells. Because IB is a very slow process, we believe the
current sampling frequency is sufficient to evaluate the extent of groundwater
impacts and associated risks, and efficacy of the remedial approach.

Worksheet #14: Clarification is needed regarding if the reference to Worksheet #13
for secondary data is being made towards secondary lines of evidence.

The reference in Worksheet #14 is referencing both groundwater data and
biodegradation parameter data. GZA will provide further clarification, if needed.

Worksheet #18:
a. For the parameters that would be sampled semi-annually for cVOCs and 1B
Indicators (first line of the table), please notice that according to Table 1 of the
IBS Work Plan and first column of this worksheet there are 14 wells to be
sampled, however the number of samples column (sixth column) indicates
only 11 field samples. Please revise the document accordingly.

The ““number of samples’™ column has been revised to indicate that 14 field
samples will be collected.



b. Table 1 does not include TOC as a field parameter and the QAPP indicate that
TOC will be analyzed in the laboratory. Please revise the document
accordingly.

TOC has been removed as a field parameter.

14. Worksheet #20:
a. Please add the superscript 2 to the Total No. of Samples to Lab’'s column
(last column).

Text has been revised as noted above.

b. Please add a note to the table to indicate that the SOPs were included on the
QAPP's Appendix A. Also, please clarify where the reference number for the
Analytical Method's SOP can be found.

Text has been revised as noted above. The method reference numbers are
located in QAPP Worksheet #23: Analytical SOP References Table.

15. Worksheet #22: It is not clear what does the number after the slash means under the
SOP Reference. Using that number the SOP could not be found.

The slash and number have been removed from the SOP reference.
16. Worksheet #23: Please add a note indicating where the SOPs can be found.

A footnote has been added to worksheet #23 noting that the laboratory SOPs can
be found in Appendix A of the QAPP.

17. Worksheet #28: According to Table 1, the number of sampling locations are 57,
according to Worksheet #18 there are 54 sampling locations and this worksheet
mentioned 55. Please clarify and revise accordingly.

Worksheet #18 and Worksheet #28 have been revised to indicate 57 sampling
locations.

18. Appendix C: Please explain why broken bottles were not included as one of the
situations where the Laboratory should contact GZA project manager or QA Officer
before proceeding to the analysis.

Appendix C has been revised to include broken sample bottles as a situation where
the Laboratory should contact the GZA project manager or QA Officer before
proceeding to the analysis.

19. Appendix D:
a. SOP No. 2.4, Bullet 2.b: Reference to A.2 is made in order to
discontinue to intermittently surge and overpump the well. Please
clarify since no A.2 was found in the SOPs.

This has been revised to reference 2.a.
-4 -



b. SOP No. 3.1.2:

i.  Equipment and Materials: For the sample containers reference is made
to attached Table 1. It was not found, please clarify. There are other
references to Table 1 through the SOP.

GZ\ References to Table 1 have been removed from the SOP.

ii. Procedures: It is established that well sampling sequence would be
based on previous analytical data, if available. Obviously for the
majority of the wells there is previous analytical data available. This
sequence should be discussed and justified at least in the semi-annual
reports.

When possible, wells will be sampled in sequence from lowest
concentration to highest concentration. Dedicated tubing at all
locations and dedicated pumps will be used when practical. Water
level meters and non-dedicated pumps will be decontaminated
between each sampling location with alconox and deionized water.

20. Appendix E: This appendix should include the equipment user manuals, however,
for the Proactive Pump and Controller an user manual was not included, only a
brochure with general information of the features were included.

The equipment manufacturer indicated that a user manual has not been created for
the Proactive Pump and Controller due to the simplicity of the pump and the
controller.

Quality Assurance and Quality Control Office’s Comments

A. UFP-QAPP Worksheet #1 (s 1-2) (Title and Approval):

a. Comment A-1: Although in 2 this QAPP the PREQB Hazardous Waste Permit
Division Project Manager was included in the Approval Sheet, the PREQB QA/QC
Specialist Manager (QAO) was not. Currently, the PREQB Hazardous Waste
Program Quality Management Plan establishes, as part of the Systematic Planning
process, the role of the QAO in the technical and quality document review of
technical documents related to RCRA corrective Action and Permitting activities,
such as QAPP.

b. Recommendation A-1: In order to be consistent with the Systematic Planning
Process being implemented by the PREQB Land Pollution Control Area -
Hazardous Waste Program (HWP) and recommendations made from the reviews
of other QAPPs process by the QAQ, it is recommended that the name of PREQB
QA/QC Specialist Manager, Mrs. Frances M. Segarra Roman, be added as one of
the approval signatures.

Text has been revised as noted above.
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B. UFP-QAPP Worksheet # 3 ( 7) (Distribution List):

a. Comment B-1: The PREQB QA/QC Specialist Manager (QA/QCM), Mrs.
Frances M. Segarra Roman, was also not included in the Distribution List
included in this worksheets; even though, as part of the Systematic Planning

- Process being implemented by the PREQB Land Pollution Control Area -
Hazardous Waste Program (HWP), the QA/QCM may be performing data
GZ\ quality assessments and verification, and field technical audits. All based upon

the requirements established in the QAPPs.

b. Recommendation B-1: Recommend that an additional row be incorporated to
include the QA/QCM as one of the QAPPs recipient, with the following
information:

QAPP Recipient: | Frances M. Segarra Roman

Title: QAJQC Specialist Manager
Organization: EQB

Telephone: 787-767-8181, Ext. 3575
Fax Number: 787-767-8118;

E-mail Address: | francessegarra@j ca.pr.gov

Summary of the QA/QC Specialist Manager Project Oversight Activities:

Provide support to the HWPD in the quality and technical review of Corrective
Actions Work Plans, RFI Sampling Analysis Plans, QA/QC data reports
submitted for Corrective Actions investigations, QAPP for investigative or
remedial project, etc. Performs technical and quality document review and field
oversight/auditing activities as is part of the Systematic Planning Process being
implemented as established by the PREQB LPCA Quality Management Plan.

Text has been revised as noted above.
C. UFP-QAPP Worksheet #5 ( 10) (Project Organizational Chart):

a. Comment C-1: See Comments A-1 and B-1.

b. Recommendation C-1: Recommend to include the QA/QCM in the same box of the
Project Organizational Chart where Mrs. Gloria M. Toro Agrait, EQB Project Manager,
was included.

QAPP Recipient: | Frances M. Segarra Roman
Title: | EQB QA/QC Specialist Manager
Telephone: | 787-767-8181, Ext. 3575

Text has been revised as noted above.
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D. UFP-QAPP Worksheet # 6 ( 11) (Communication Pathways):

a. Comment D-1: See Comments A-1, B-1, and C-1.
b. Recommendation D-1: See Recommendations Comments A-1, B-1, and C-1.

Cc. Recommendation D-2: The "QAPP Amendments" row should to be revised to
include that all QAPP amendments will be also submitted to the QA/QC Specialist
Manager for review and concurrence.

Text has been revised as noted above.
E. UFP- QAPP Worksheets # 20 (Field Quality Control Sample Summary Table):

e Comment E-1: The frequency of collection of the Field Duplicate and the MS/MSD are
not clear.

Recommendation E-1: For clarification purposes, the following frequencies are
recommended so the table can be revised:

QA/QC Sample: Frequency of Collection
Field Duplicate Sample 1 every 10 samples (10 %)
Matrix Spike/ Matrix Spike Duplicate 1 every 20 samples (20 %)
(MS/MSD)

The text has been revised to reflect a field duplicate frequency of 10%.

J:\23,000-24,999\24065\24065-16.JY\Intrinsic Biodegradation Work Plan\2015 Update\Revised Intrinsic Biodegradation Work Plan\Response to PREQB
Comments\Draft Response to PREQB Work Plan Comments.docx
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1.0 INTRODUCTION

An Intrinsic Biodegradation Study Work Plan (IB Work Plan) was submitted by GZA
GeoEnvironmental, Inc. (GZA) on behalf of Hewlett-Packard Company (Hewlett-Packard)
on September 27, 2010 (see Appendix A for the September 2010 1B Work Plan) in support
of the Voluntary Soil and Groundwater Remediation project at the Former Digitd
Equipment Corporation facility in San German, Puerto Rico (the “ Site” — see Figures 1 and
2). The Puerto Rico Environmental Quality Board (PREQB) approved the IB Work Plan on
October 29, 2010. This is the first revision of the IB Work Plan. The findings, opinions,
conclusions, and recommendations presented in this report are subject to the Limitations
provided in Appendix B.

The objective of the study is to evaluate whether Intrinsic Biodegradation is a suitable
remedial strategy for managing contaminant migration at this Site. The IB Work Plan
summarizes the Site history and setting and documents the effects of remedia efforts
conducted by Hewlett-Packard and its predecessors on a voluntary basis between 1995 and
the present. It describes Site conditions prior to shutdown of the Groundwater Containment
and Treatment System (GWCTS) on November 1, 2010, particularly as they pertain to the
implementation of intrinsic biodegradation, and outlines a proposed monitoring program
designed to evaluate the effectiveness of the remedia approach.

Thisfirst revision of the IB Work Plan was requested by PREQB in its November 22, 2013
letter approving the installation of additional monitoring wells. Revisions to the work plan
include routine sampling of groundwater from the newly-installed monitoring wells, changes
to monitoring frequency and parameters for certain wells based on reported groundwater
concentrations of chlorinated organic compounds (cV OCs) since GWCT S system shutdown,
and a change from quarterly groundwater elevation monitoring to semi-annual, in addition
to other minor revisions.

Additionally, in an effort to evaluate the efficacy of Enhanced Reductive Dechlorination
(ERD) as an additional means of cVOC destruction at the site, this work plan revision
includes a description of aproposed ERD pilot test.

2.0 STATUSOFIBWORK PLAN IMPLEMENTATION

The following sections describe additional work at the Site since implementation of the IB
Work Plan and proposed monitoring to further evaluate the IB as a remedia strategy.
Additional background and description of the Site can be found in the IB Work Plan
submitted on May 14, 2010.

2.1 1B WORK PLAN OBJECTIVES

2.1.1 Remedial Action Objectives

The objective of the IB Work Plan isto evaluate whether intrinsic biodegradation of
the residual cVOCs in groundwater can continue to reduce dissolved concentrations while
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posing no additional risk to human or environmenta receptors. To this end, the GWCTS,
including al extraction wells at the Site, was deactivated on November 1, 2010, and
groundwater elevations and VOC concentrations were monitored.

2.1.2  Monitoring Objectives

The principal objectives of groundwater monitoring for the IB Work Plan are three-
fold: (i) to evaluate whether dissolved concentrations at the Site continue to decline; (ii) to
monitor the relative concentrations of trichloroethene (TCE) and its daughter compounds,
aswell asother known biologically sensitive parameters, in order to confirm biodegradation
is occurring and characterize the respective degradation pathway; and (iii) to monitor
conditions at perimeter wells to evaluate the potential for off-Site migration of impacted
groundwater. These continue to be the monitoring objectives with respect to this first
revision of the IB Work Plan.

2.2 GROUNDWATER MONITORING AND SAMPLING

Groundwater monitoring wells have been gauged quarterly for groundwater elevation and
sampled semi-annually for chemica concentrations to evaluate the groundwater flow
pathways and cVOC concentrations. With the exception of well BR-308, which is a 6-inch
diameter bedrock well, the monitoring wells consist of two-inch diameter wells that have
been installed in the fill/alluvium, saprolite, and bedrock units. Each monitoring well is
covered by aroad box to protect it from vehicle traffic. A lockable well plugisinstalled in
each monitoring well casing beneath the road box.

Two additional monitoring wells were installed along the municipal road to the north of the
Puerto Rico Electric Power Authority (PREPA) property between February 14 and 21, 2012.
The wellswereinstalled as sentinel wells to monitor off-Site groundwater. Monitoring well
GZ-601L isinstalled in the saprolite unit, and GZ-601R isinstalled in the bedrock unit. The
locations of the wells are depicted on Figure 2. The wells were installed under the
Department of Natural and Environmental Resources (DNER) permit O-FA-PRE11-SJ-
00280-23032011 dated April 25, 2011 and with written permission from the municipality of
San German dated December 14, 2011.

Four additional monitoring wells were installed between April 7 and 17, 2014. Due to
difficulties drilling through an unexpectedly thick alluvium layer, the installation of afifth
additional monitoring well was delayed and completed on August 17, 2014. The monitoring
wellsinstalled in 2014 include a well couplet to the west of GZ-513R along state highway
PR-360 (GZ-702U and GZ-702R, respectively), awell couplet (saprolite and bedrock) to the
north of GZ-507R in the municipal road (GZ-701L and GZ-701R, respectively), and a
bedrock monitoring well in the vicinity of closed well W-6 (GZ-703R) as shown on Figure
2. Thewellswereinstalled under the DNER permit O-FA-PRE11-SJ-00430-16122013 dated
December 16, 2013 and with written permission from the municipality of San German dated
November 20, 2013; the owner of the Site (PRIDCO) dated February 5, 2014; and the Puerto
Rico Roads and Transportation Authority dated January 28, 2014.

In addition, between November 1 and November 12, 2013, extraction wells W-1, W-7 and
W-8 were decommissioned in accordance with the DNER permit O-FA-PSP07-SJ-00099-
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28052013 issued on October 8, 2013. PREQB issued a letter of concurrence with the
decommissioning on March 20, 2013.

Groundwater levels have been measured quarterly at up to 54 monitoring wellsusing awater
level indicator, except for the groundwater elevations at 6 locations (GZ-507R, GZ-508R,
GZ-509R, GZ-510R, GZ-512R, and GZ-513R) that are measured using pressure transducers.
The monitoring wells at these locations have been closed; however, pressure transducers
were installed prior to the well abandonment to provide ongoing information about
groundwater elevations. Groundwater elevations at the Site have remained relatively
consistent for the past three years.

Groundwater samples have been collected from approximately 30 to 54 monitoring wells
(depending if it was a semi-annual or biennial sampling event) to monitor groundwater
cVOC concentrations as well as IB parameterst. The groundwater samples were submitted
to TestAmerica of Talahassee, Florida and Savanah, Georgia and the results have been
certified by aPuerto Rico-certified chemist and have been presented to PREQB in applicable
semi-annual reports.

Groundwater gauging and sampling will continue to be performed to assess IB asaremedial
strategy. Proposed gauging and sampling associated with the IB study are defined in Section
4.0 — Monitoring.

3.0 DESCRIPTION OF PROPOSED PILOT TEST

3.1 ERDPILOT TEST OBJECTIVE

The objective of the proposed pilot test is to evaluate the efficacy of ERD as a means to
improve cVOC destruction at the Site, with the additional goal of enhancing dissolution and
degradation of residual source mass in the saprolite formation in the OW-307 area and the
fill formation in the OW-101 area. This pilot test includes the installation of three dedicated
injection wells and the injection of carbon-amended water and biocaugmentation culture into
the new wells.

The proposed ERD pilot test isin addition to the Site-wide 1B study, which will continue
during and after the ERD pilot test. Proposed data collection will be of benefit in evaluating
the effectiveness of both remedial strategies.

3.2 ERDPILOT TEST OVERVIEW

ERD would involve electron donor injection to enhance dissolved-phase cVOC destruction
in areasthat have relatively sustained TCE concentration. ERD pilot injections are proposed
in the vicinity of saprolite monitoring well OW-307 and in the vicinity of well OW-101,
which is screened in the fill deposit. Bioaugmentation, if deemed necessary, is proposed via
addition of a concentrated culture of dechlorinating bacteria containing Dehal ococcoides.

1 The B parametersincluded dissolved iron, sulfate, methane, ethane, ethene, nitrate, total organic carbon (TOC), chloride,
and thefield parameters dissol ved oxygen (DO), oxidation-reduction potential (ORP), and pH. Certain wellswere analyzed
for cVOCs, TOC, and thefield parameters DO, ORP, and pH.
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Dehalococcoides are agroup of microorganisms known to provide complete de-chlorination
of chlorinated ethenes to non-toxic ethene.

3.3 INJECTION WELLS

Three injection wells will be installed for the use of injecting carbon-amended water and
bi caugmentation culture into the subsurface. Two shallow injection wells, IW-2 and 1W-3,
will be approximately 30 to 40 feet deep? and located 20 to 303 feet east and upgradient of
monitoring well OW-307, parallel with estimated groundwater contours. One shallow
injection well, IW-1, will be approximately 15 to 20 feet deep® and located 20 to 30 feet east
and upgradient of monitoring well OW-101. The approximate |l ocations of theinjection wells
are shown in Figure 3. Permits will be obtained for the installation of the proposed injection
wells and for the proposed subsurface injections, as outlined below.

3.4 PERMITS
3.4.1 DNER Permit

The injection wells for the ERD pilot test will be installed under the appropriate
DNER permit. GZA is currently preparing the documentation to submit the permit
application following the approval by PREQB of this revised IB Work Plan. Similar to the
2012 and 2014 well installations, we are requesting a concurrence letter from PREQB to
assist in the DNER permit process.

3.4.2 Injection Permit

The injections associated with the ERD pilot test will be conducted under the
appropriate PREQB underground injection permit. GZA is currently preparing the
documentation to submit the permit application following the approval of the IB Work Plan
—Revision 1 by PREQB.

3.5 SUBSTRATE COMPOSITION AND LOADING

The electron donor carbon substrate we propose to inject is Anaerobic Biochem (ABC®,
Redox Tech, LLC, Cary, North Carolina, USA —see Appendix C for safety datasheet). ABC
contains C14 to C18 fatty acids derived from hydrolysis of vegetable oils. ABC is
completely soluble in water, and includes ethyl lactate, a “green” co-solvent which also
serves as a fast-reacting carbon substrate. Ethyl |actate helps dissolve the fatty acids and
solubilize the cVOCs, increasing their bioavailability to degrading microbes. The substrate
loading goal of the ERD pilot test isto inject as much carbon as practical into the saprolite
and fill; therefore, we plan to inject at approximately four times the stoichiometric substrate
demand®. Following installation of the injection wells, batches of water (currently estimated

2 Injection wellswill beinstalled to depth of saprolite, and screened below the water table.

3Wdlswill beinstalled as far upgradient as practical, considering topography.

4 Injection well will beinstalled to depth of fill and screened below the water table.

5As estimated using the Environmental Security Technology Certification Program (ESTCP) Substrate Design Tool,
https://www.serdp-estcp.org/Program-Areas/Environmental -Restoration/Contami nated-Groundwater/ ER-200627/
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at 500 gallons per batch for atotal of 2,000 gallons) amended with approximately 18% (by
weight) ABC® will beinjected into each well under low pressure, based on well acceptances.

3.6 BIOAUGMENTATION

A Bio-Trap® Sampler (Microbial Insights, Inc., Knoxville, Tennessee, USA) was deployed
into OW-307 in conjunction with the Fall 2014 sampling event at the Site. The sampler will
be retrieved in conjunction with the Fall 2015 sampling event, and anal yzed using molecular
biological tools to estimate Site populations of dechlorinating microbes and quantities of
their cVOC-degrading enzymes. If dechlorinating bacteria and enzymes are very low, GZA
proposes bi oaugmentation with specialized bacterial cultures (KB-1®, SSIREM Labs, Guelph,
Ontario, Canada — see Appendix C for safety data sheet) in conjunction with the next
sampling event following the ABC injections at the Site.

40 MONITORING

4.1 MONITORING OF GROUNDWATER ELEVATIONS

Groundwater elevations across the Site under non-pumping conditions will continue to be
monitored throughout the IB study and ERD pilot test to assess the direction of groundwater
flow in each of the hydrogeologic units. A groundwater level indicator will continue to be
used to measure the depth to groundwater in each of the on-Site and newly installed off-Site
monitoring wells and when applicable from the proposed injection wells. Due to the relative
consistency of groundwater level measurements since implementation of the IB Work Plan,
groundwater level measurements will be performed semi-annually, reduced from the
previous quarterly schedule.

4.2 PERFORMANCE MONITORING

Based on the constituents of concern at the Site, a key parameter to be measured during the
IB study and ERD pilot test will be cVOC concentrations in groundwater monitoring wells
across the Site. Groundwater samples from a subset of monitoring wells screened in the
alluvium/fill, saprolite, and bedrock units at the Site will aso be analyzed for the suite of
biodegradation screening parameters described in Section 4.3 to evaluate the effectiveness
of both the IB study and ERD pilot test’.

43 SAMPLING PARAMETERS

CVOC concentrations will be evaluated in groundwater monitoring wells across the Site.
The following cVOCs will be analyzed: carbon tetrachloride, chlorobenzene, chloroethane,

6 We anticipate being able to gravity inject at an average rate of approximately one gallon per minute. If conditions are
encountered which indicate that the actual injection rateissignificantly different than the estimated rate, the concentrations
of ABC additive will be adjusted accordingly to maximize the quantity of additive injected and the volume of the treated
aquifer. That is, amore dilute or more concentrated solution of ABC additive will be injected. The mass of ABC injected
will be the same

7 QAPP Worksheet #18: Sampling L ocations and Methods describes the monitoring well subsets that will be analyzed for
biodegradation screening parameters.



chloroform,  chloromethane,  dibromochloromethane,  1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, dichlorodifluoromethane, 1,1-dichloroethane, 1,2-
dichloroethane, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,1-dichloroethene, 1,2-
dichloropropane, cis-1,3-dichloropropene, trans-1,3-dichloropropene, methylene chloride,
1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane, tetrachloroethene, 1,11
trichloroethane, 1,1,2-trichlorethane, trichloroethene, trichlorofluoromethane, 1,2,3-
trichloropropane, and vinyl chlorides. In addition, the groundwater from a subset of wells
will be monitored for additional biodegradation indicator parameters. The additional
parametersinclude dissolved iron, methane, ethane, ethene, and total organic carbon (TOC).
The field parameters dissolved oxygen (DO), oxidation reduction potential (ORP), and pH
will be measured at all wells.

44 SAMPLING FREQUENCY

Groundwater samples from monitoring wells screened in the aluvium/fill, saprolite, and
bedrock unitsat the Site will be analyzed for the suite of parameters described in the previous
section to evaluate the effectiveness of the IB study and ERD pilot test.

Proposed changes to the sampling frequency and parameters are based on the concentrations
of cVOCsexhibited by the groundwater collected sinceimplementation of the IB Work Plan.
As documented in Table 1, 31 of the wells, including the proposed injection wells, will be
sampled on asemi-annual basis, and the remaining 26 wellswill be sampled biennialy (once
every other year). Based on their |ocation and the current trends in cVOC concentrations, 16
wellswill be measured for additional biodegradation indicator parameters as documented in
Table 1.

Further details regarding sample collection methods, sample preservation and handling,
chain-of-custody procedures, analytical procedures, and field and laboratory quality
assurance/quality control will be provided in the site-specific Quality Assurance Project Plan
(QAPP) Revision 4 that is included as Appendix D. The QAPP, which documents the
manner in which quality assurance and quality control activities will be implemented
throughout the study, is composed of the following el ements:

e Description of project tasks, data quality objectives, and management,

e Description of data acquisition and management,

e Description of assessments, responses, and oversight, and

e Description of datavalidation, verification, and usability.

4.5 DATA EVALUATION

The data collected from the monitoring wells across the Site will be evaluated throughout
the study period to continue to assess the effectiveness of IB. Additionally, the data will be
used to evaluate the efficacy of ERD. The groundwater monitoring data will be reviewed to
continue to evaluate groundwater flow patterns.

8 Other VOCs will be analyzed and reported in accordance with standard analytical methodol ogy.
6



5.0 REPORTING

Status reports will be prepared on a semi-annual basisfor submission to PREQB with acopy
to United States Environmental Protection Agency - Region 2. As is currently being
performed, each status report will cover a six-month period (January through June and July
through December). The Semi-Annual Progress Reports will contain the following
information:

e Description of the type and frequency of monitoring activities conducted,;

e Summary of data obtained during the reporting period, including groundwater
elevation data, analytical datareports, and tables and charts of relevant groundwater
parameters;

e Status of response operations and description of significant modifications;

e Description of issues which may affect the performance of the IB study and ERD pilot
test and corrective actions to be conducted; and

e Planned activities for next reporting period.
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TABLE 1

Intrinsic Biodegradation Sampling Program
Hewlett-Packard Voluntary Remediation Project

San German, Puerto Rico

File No. 01.0024065.16

Page 1 of 2
10/14/2015

WELL ID

SAMPLING FREQUENCY

PARAMETERS

Semi-Annual

[Biennial

VOCs

| VOCs & IB Indicators

Overburden (Wells screened in Fill/Alluvium)

GZ-501U

GZ-503U

GZ-504U

GZ-506U

GZ-511U

XXX |X|X

GZ-515U

GZ-519U

Gz-702U°

x

OW-101

OW-105

OW-304U

OW-305I

OW-305U

XXX |X

OWw-402U

OW-404U

WB-1U

WB-2U

XX |[X|IX|X|X|X]|X

Iw-1°

X IX|X|X|X

Saprolite

DEC-2040

GZ-501L

x

GZ-502L

x

GZ-503L

GZ-504L

GZ-505L

GZ-601L*

GZ-701L*

OW-1

OW-101L

OW-102

XX |X|X |X |X

OW-301

x

OW-304L

x

OW-307

OW-401

OW-402L

OW-403L

OW-404L

OW-405

OW-407

OW-408

XX XX XXX

WB-1L

WB-2L

XX XX XX [X|X|X

WB-3L

WB-4L

IW-2°

IW-3°

X X |[X|X|X]|X

X X |X X

J:\23,000-24,999\24065\24065-16.JY\Intrinsic Biodegradation Work Plan\2015 Update\Revised Intrinsic Biodegradation Work Plan\Table 1 - IB & ERD Sampling Program FINAL



TABLE 1

Intrinsic Biodegradation Sampling Program
Hewlett-Packard Voluntary Remediation Project

San German, Puerto Rico

File No. 01.0024065.16

Page 2 of 2
10/14/2015

WELL ID

SAMPLING FREQUENCY

PARAMETERS

Semi-Annual [Biennial

VOCs

| VOCs & IB Indicators

Bedrock

BR-308

DEC-203R

GZ-504R

GZ-505R

x

GZ-506R

GZ-601R*

GZ-701R*

GZ-702R*

GZ-703R*

OW-304R

XX [ X [X [X | X|X|X

OW-402R

OW-404R

XXX |X |X |X |X

Notes:

1. “VOCs” indicates analysis limited to only chlorinated volatile organic compounds (cVOCs), and the field parameters
dissolved oxygen (DO), pH, and oxidation-reduction potential (ORP).
2. “WOCs & IB Indicators” set indicates analysis of cVOCs, dissolved iron, methane, ethene, ethane, TOC, and the
field parameters DO, pH, and ORP.

3. Wells highlighted in gray represent a change in sampling frequency and/or parameters from the October 2010 Work

Plan.

4. Denotes well installed subsequent to the October 2010 1B Work Plan submission and approval.
5. Denotes well to be installed and sampled as part of ERD pilot test.

J:\23,000-24,999\24065\24065-16.JY\Intrinsic Biodegradation Work Plan\2015 Update\Revised Intrinsic Biodegradation Work Plan\Table 1 - IB & ERD Sampling Program FINAL
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GZA Engineers and
GeoEnvironmental, Inc. Scientists

September 29, 2010
File No. 01.0024065.10

Ms. Frances M. Segarra Roman

Puerto Rico Environmental Quality Board

Land Pollution Branch

Cruz A. Matos Environmental Agencies Building
1375 Ponce de Leon Ave.

San Juan, Puerto Rico 00926-2604

Re: Intrinsic Biodegradation Study Work Plan
Hewlett-Packard Company Voluntary Remediation Project
San German, Puerto Rico

Dear Ms. Roman:

1 Edgewater Drive GZA GeoEnvironmental, Inc. (GZA), on behalf of Hewlett-Packard Company, is pleased to
,\NA‘;;"S";COh‘tsens submit to the Environmental Quality Board the enclosed response to comments and revision of
02062 the work plan for evaluating intrinsic biodegradation at the above referenced location. Appendix
781-278-3700 D of the work plan (Quality Assurance Project Plan (QAPP), Revision 3, May 2010) has not been

FAX 781-278-5701

www.gza.com edited, and, therefore, has not been resubmitted.

We, respectfully, request your review and approval of the work plan and QAPP. Please contact
the undersigned or Mr. Paul Paschke (Hewlett-Packard Company) at 970-898-0573 or
paul.paschke@hp.com, if you have any questions.

Very truly yours,

GZA GEOENVIRONMENTAL, INC.

AR Vors 0. fckond bt

—
John A. Colbert I. Richard Schaffner, Jr.
Senior Project Manager Senior Technical Specialist

Matthew J. Barvenik
Senior Principal

Attachments:
GZA’s Responses to PREQB’s Comments
Intrinsic Biodegradation Study Work Plan (September 2010)

cc: File
Awviles, Jesse; United States Environmental Protection Agency Region Il
Justiniano, Eng. Louis Rivera; Puerto Rico Industrial Development Company
Paschke, Paul; Hewlett-Packard Company

J:\23,000-24,999\24065\24065-10.JAC\Intrinsic Biodegradation\PREQB Evaluation\Cover Letter.doc
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GZA’s Response to PREQB’s Comments
on
Intrinsic Biodegradation Study Work Plan
Voluntary Remediation Project
Hewlett-Packard Company (HP)
San German, Puerto Rico
PRD-991291857
prepared by
GZA GeoEnvironmental, Inc., of
Norwood, Massachusetts

Dated: September 27, 2010

The following comments are from an Evaluation of the Intrinsic Biodegradation
Study Work Plan from Maria V. Rodriguez Mufioz, Project Manager of the
LPCA division of PREQB dated September 1, 2010.

1. PAGE 6 — The method the work plan listed for VOC in the narrative was the
8260C. The correct id for this method should be 8260B since the one written
on the work plan is not listed on the EPA web site containing the current SW-
846 on-line methods. Until method 8260B is not revised, it continues to be the
latest version.

According to the EPA website, 8260C was an approved new method starting in
August 2006. Please see the following website for more information:
http://www.epa.gov/osw/hazard/testmethods/sw846/new_meth.htm. We prefer
to use this method as it is the method currently employed by the lab for the Site
and the lab we use is phasing out 8260B. We are happy to discuss.

2. PAGE 7 — Add at the end of the last paragraph of section 2.7, specifically after
the word “reactivated”, the following: “with the concurrence of the PREQB.
A report will be submitted to the PREQB with of the completion of
the project.”

This has been changed. A report will be submitted within three months of the
completion of the Intrinsic Biodegradation evaluation. This will most likely be
included as part of or as an appendix to a Semi-Annual Status Report.

3. Question: How HP will monitor if the plume began to migrate off site?

This is described in sections 4.3 — Monitoring of Groundwater Elevations,
4.6.2 — Groundwater Elevations, and 4.7 — Contingency Plan. Section 4.7
describes the conditions that would lead to the implementation of the
contingency plan and examples of the additional remedial response actions
that may be considered. Due to the nature of the project, we do not believe that
identification of a predetermined method and/or plan would be appropriate at

-1-
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this time. We will be monitoring groundwater elevation and groundwater
quality at numerous interior and perimeter wells, including:

= OW-301 (southeastern corner of the Site screened in the saprolite
formation);

= GZ-515U (southwestern corner of the Site screened in the alluvium
formation);

= WB-1U (western edge of Site screened in fill);

=  GZ-504L (northwestern corner of the Site screened in the saprolite
formation);

=  GZ-504R (northwestern corner of the Site screened in bedrock); and

= OW-1 (northeastern corner of the Site screened in the saprolite
formation).

(Note: At this time wells in the northeastern corner of the Site are often dry;
however, under non-pumping conditions ample water may become present for
sample collection.)

By monitoring groundwater elevations across the Site, we will be able to
approximate groundwater flow direction. By monitoring groundwater quality
across the Site, we will be able to assess if border wells experience a
significant and sustained increase in concentrations of contaminants of
concern.

Question: For how long the GWTS will be shutdown or deactivated?

The length of shutdown will be dependent on the findings of the evaluation.
Because groundwater travels relatively slowly at the Site, it will take a
considerable, but as yet unquantifiable amount of time to be able to evaluate
whether or not intrinsic biodegradation is a suitable remedial option for
managing VOC migration at the Site.

Notice that the property has no guard. This was also observed by the
contractors. HP should explain how you will work to ensure that the GWTS is
not vandalized?

A gate and padlock has been added to the Site. HP plans to have a contractor
visit the Site on a monthly basis to inspect the property and functionally test
and activate pumps and motors associated with the GWTS. The GWTS will be
decommissioned to the point where it will be secure and could be reactivated
with minimal effort.

6. PAGE 11:

a. SECOND PARAGRAPH:

i. When the narrative indicates that there were no private well in
the “vicinity of the site”, what does this means? At what
distance you are referring?

-2-
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A thorough survey of public and private wells that would be in
hydrologic communication with the Site has previously been
conducted. The RCRA Facility Investigation Summary Report
submitted to EQB in July 1995 describes the public and private
well survey conducted as part of Phase Il investigations at the
Site. Pertinent excerpts follow:

“Based on the findings of our past studies, we have not
identified any likely on-going receptors of chlorinated ethene
contamination from the site.”

“GZA identified data suggesting the presence of 23 public and
private drinking water wells in the site area. Human exposure
via public supplies is not considered likely for 21 of these wells,
because the wells are located upstream of likely flow paths, and
across the Guanajibo River from the site. As such these wells
are believed to be hydrologically isolated from the site. The
exposure pathway completion for the two remaining wells
(located about 300 feet south of the site at the EI Convento
Housing District) was unknown, but thought unlikely, based on
GZA’s understanding of groundwater flow directions from the
site. The findings of GZA’s water well research were
subsequently independently confirmed by a study conducted by
V. S. Rodriguez and associates (VSR).”

With respect to the two remaining wells mentioned in the
previous paragraph, “The presence of a privately owned water
supply well at the EI Convento Housing District was further
supported by the recollections of a local well driller. This well,
however, has not been confirmed by site reconnaissance
observations or a review of official records, including Water
Franchise Permits...Furthermore, based on our interpretation
of groundwater flow conditions, if these wells exist, they are
expected to be upgradient or sidegradient of likely groundwater
flow paths from the site under site pumping conditions.”

In February 2010, the PRASA well list was reviewed and the
absence of groundwater extraction wells permitted under
PRASA and in communication with the Site was verified.

Additionally, On March 16, 2010, GZA confirmed with
Francisco Aguilar at the neighboring Johnson and Johnson
property that there is no pumping of groundwater at that
facility. GZA is in the process of reviewing additional sources
to update and verify the findings of the previous well surveys.

-3-
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Explain in the narrative in more detail what “additional
responses” will be proposed in the case of migration off-site of
the plume.

We have added a reference to the contingency plan (section
4.7).

b. THIRD PARAGRAPH:

7. PAGE 13:

Instead of writing on the first sentence “The primary
environmental receptors in the vicinity”, the sentence should
read “The primary surface water bodies in the vicinity”. The
word “downstream”, if applies (i.e. if it is only referring to the
water bodies downstream from the site), should be added at the
end of the first paragraph.

We have made changes to the paragraph.

i. The word receptor should be replaced by the word target.

The word ““target” has been used in this paragraph both in lieu
of the word ““receptor” and in addition to it.

The last sentence of this paragraph is referring to human
receptors. Basically, any concern with human receptors should
be not only if migration off-site is occurring, but if there are
private or public drinking water wells within a 4-mile radius
from the site that may be impacted.

See response to Question 6.a.i.

a. SECTION 4.2:

Replace the words “daughter compounds” by the words
“degradation products or compounds”. Give examples of the
“other known biologically active parameters”. Explain.

“Daughter compounds” has been replaced by “degradation
products™ in the document. Other known biologically active
parameters are total organic carbon, chloride, nitrate,
dissolved oxygen, pH, oxidation-reduction potential, dissolved
iron, sulfate, methane, ethane, and ethene. The reader has been
referred to Section 4.4 that describes these biologically active
parameters.
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8.

9.

10.

PAGE 14:
a. SECOND PARAGRAPH:

i. Explain the rationale of what is said on the last sentence of this
paragraph for selecting a complete set or a subset of parameters.
What is the subset of parameters versus the complete set of
parameters?

The rationale and the parameters included in the complete set
and the limited set are given in Table 2. Table 3 is mistakenly
referenced. This has been changed.

When referring to a USEPA document in the narrative inside a parenthesis,
include the ID number and the date of the publication.

This has been changed.

The work plan does not have a section on QA/QC samples, although it has a
table mentioning them, that indicates how many and which ones will be
collected during each sampling event. In particular it does not have an SOP on
them indicating the rate of collection of them. This should be included. We
suggest the following: one TB for VOC per shipment, one Field Blank per day
of sampling (needs to be tested for all the parameters for which the rest of the
samples will be collected). Equipment blanks are collected when using non-
disposable sampling equipment and when decontamination of this equipment is
performed in the field.

The Quality Assurance Project Plan (QAPP) contained in Appendix D of the
work plan contains the details of our QA/QC plans. The sampling SOP found
in section Appendix D of the QAPP (3.1.2 — Sample Collection — Monitoring
Wells, 3/2010, Rev. No. 5) describes the sampling procedure. Worksheet #20 of
the QAPP gives the number of Trip Blanks (1 per cooler of VOA vials), field
duplicates, and matrix spike/matrix spike duplicates. Worksheet #28 describes
the frequency of QC samples (1/20 for field duplicates; 1/20 for MS/MSD).

We propose field QC samples be taken only for VOCs (one of the more
sensitive analytes) because the other parameters are secondary lines of
evidence, and, therefore, do not need additional field QC. Because the
contaminants of concern at the Site are not pervasive in the environment, trip
blanks would be enough to describe exposure that may occur. Forgoing field
blanks also leads to a more conservative evaluation of Site conditions;
therefore, our proposal is that no field blanks will be collected. Only trip
blanks and matrix spike/matrix spike duplicates will be collected. Equipment
blanks may be collected if sampling equipment is decontaminated and reused.

J:\23,000-24,999\24065\24065-10.JAC\Intrinsic Biodegradation\PREQB Evaluation\FINAL Response to WP Eval 092910.docx
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1.0 INTRODUCTION

This Intrinsic Biodegradation Study Work Plan is submitted in support of the Hewlett-
Packard Company (Hewlett-Packard) Voluntary Soil and Groundwater Remediation
project at the Former Digital Equipment Corporation facility in San German, Puerto Rico
(the “Site” — see Figures 1 and 2). The findings, opinions, conclusions, and
recommendations presented in this report are subject to the Limitations provided in
Appendix A.

The objective of the study is to evaluate whether Intrinsic Biodegradation would be a
suitable remedial strategy for managing contaminant migration at this Site. The work
plan summarizes the Site history and setting, and documents the effects of remedial
efforts conducted by Hewlett-Packard and its predecessors on a voluntary basis between
1995 and the present. It describes current Site conditions, particularly as they pertain to
the implementation of intrinsic biodegradation, and outlines a proposed monitoring
program designed to evaluate the effectiveness of this remedial approach. Details
regarding monitoring parameters, frequency of monitoring, data presentation, and
reporting requirements have also been included in the work plan.

2.0 BACKGROUND AND SITE DESCRIPTION

2.1 SITE LOCATION AND HISTORY

The Site consists of approximately 18 acres, located on State Highway 362 in San
German, Puerto Rico. It is located approximately 1,200 feet east of the Guanajibo River
in a tributary drainage basin, and is bounded by a steep northeast to southeast trending
ridge to the north and a smaller hill to the south. The topography generally slopes
downward from the central portion of the Site towards the parking areas to the west and
southeast with about 20 to 30 feet of relief.

The property is bounded to the north by undeveloped land, to the northwest and west by
the Puerto Rico Electric and Power Authority (PREPA), to the south by State Road 362,
and to the east by an industrial facility. The Site is owned by the Puerto Rico Industrial
Development Company (PRIDCO), which leased the land to Digital Equipment
Corporation (Digital) from July 1968 to 1992. Digital operated a printed wire board
(PWB) and module assembly manufacturing facility at the Site, and in the mid-1970s,
used trichloroethylene (TCE) in their Wave Solder Process as a degreaser and cleaning
agent. Digital stopped using TCE in 1978, and terminated manufacturing operations at
the Site in 1991. The facility was inactive until January 1993, when the Site was
occupied by Circo Caribe. Circo Caribe manufactured PWBs at the Site until March
2001. In October 2001, PCB Horizon Technology Inc. leased the facility and began low-
volume production of PWBs in November 2002. PCB Horizon Technology vacated the
facility in 2005 and the facility remains vacant.



In preparation for the termination of Digital’s lease of the facility, Digital completed two
environmental investigations in 1992 and 1993. These investigations identified the
presence of chlorinated ethenes (the presumed parent compound TCE and the assumed
degradation product cis-1,2-dichloroethylene (1,2-DCE)) in the groundwater at the Site.
The investigations concluded that TCE was likely to have been released from floor piping
and wastewater trenches located at the facility production area. In response to these
findings, Digital voluntarily implemented a remediation program.

Compag purchased Digital in 1998, and assumed responsibility for the voluntary

remediation efforts initiated by Digital. Subsequently, Hewlett-Packard merged with
Compag in 2002 and assumed responsibility for the operation of the remedial system.

2.2  GEOLOGIC AND HYDROGEOLOGIC SETTING

The Site geology generally consists of fill material overlying natural residual soils, which
in turn overlie bedrock. The Site and vicinity were apparently filled and graded in the
past. Areas likely to have been cut include the vicinity of topographic highs west of
Building 1 and south of Building 5, whereas areas with the greatest fill include the
western and central portions of the Site. The fill material ranges from stiff-to-hard clay
and silt with up to 35 percent each sand and gravel, to medium-to-dense sand with up to
35 percent silt and clay and up to 35 percent gravel. The fill unit is absent in the south-
central area of the Site and missing over most of the northern portion of the PREPA
property. It is present at thicknesses of up to 23 feet across the central portions of the
Site and the adjacent PREPA property, consistent with the presence of a generally east-
west trending pre-development valley feature across the Site.

The natural residual soils consist of silt and clay soils underlain by saprolite formed by
natural chemical weathering of the bedrock. The silt and clay layer appears
discontinuous across the Site. The saprolite is typically denser than the clay and silt, has
a greater gravel content, and has more evidence of primary rock textures and structures
such as joints. It generally increases in density with depth, and has been differentiated
from the bedrock by auger refusal.

The bedrock consists of altered mafic igneous rock, and was encountered at depths
ranging from approximately 15 feet to greater than 50 feet below ground surface (bgs).
The greatest depth of confirmed bedrock exists along the axis of the pre-development
topographic valley in the central, northwest portion of the Site. Relatively shallow
bedrock was observed in a soil boring near the southwest corner of Building 1, in the
general vicinity of the pre-development topographic high.

Two groundwater systems are present at the Site; one appears to be perched within the
shallow fill material with a water table ranging in depth from approximately 5 to 10 feet
bgs, and the other is located in the saprolite and bedrock with a potentiometric surface
ranging in depth from approximately 20 to 40 feet bgs. The depth of fill/alluvium ranges
from approximately 10 to 30 feet bgs. Saprolite is located below the fill/alluvium layer,
and its thickness ranges from approximately 10 to 40 feet. Bedrock is located below the



saprolite layer at approximately 20 to 60 feet bgs. A more detailed evaluation of the
Site’s hydrogeologic characteristics was presented in GZA’s March 2003 Hydrogeologic
Investigation Report, which assessed conditions across the Site with particular emphasis
on the hydraulic connections between the fill, saprolite, and bedrock units.

The report indicated that, in the western part of the Site, a shallow perched water bearing
zone in the western portion of the parking lot is located in fill and alluvial soils overlying
the saprolite layer. The alluvium material appears to act as an aquitard, limiting
hydraulic connection between upper and lower layers. Phase | of the hydrogeologic
investigation concluded that neither the fill nor the saprolite had been found to act as a
significant migration pathway, and noted that under normal non-pumping conditions,
flow of groundwater in the fill unit would be toward the west, with WB-1L representing
downgradient conditions at the Site. The flow pattern has a semi-radial component
affected by zones of more pervious backfill in the parking lot and infiltration of surface
water from storm drains and the backfill material.

Phase Il of the hydrogeologic investigation studied bedrock conditions in the central “A
Street” area of the Site, and noted that the bedrock aquifer in the region between
extraction wells W-1 and W-6 has extensive and widespread fracturing in at least the
upper 40 feet of bedrock. The saprolite layer was observed to be extensively
hydraulically connected to the bedrock aquifer in this region. It was further noted, based
on observations during a rainfall event, that there was direct recharge to the fill above the
saprolite, but this recharge was not observable in the saprolite or bedrock.

Phase 111 of the hydrogeologic investigation determined that the elevation of the bedrock
appears to rise slightly from the center of the western parking lot to the western property
boundary, and that the bedrock on the western property boundary is fractured but to a
lesser extent than in the central part of the Site. Subsequently, Phase IV of the
investigation, which included a 2-week period of non-pumping conditions at the Site,
concluded that under non-pumping conditions, groundwater in the saprolite/bedrock unit
would generally flow toward the pre-development valley in the center of the Site and then
northwestward toward the Guanajibo River.

2.3 SOURCE AREAS

The historic TCE concentration data indicate two primary and one secondary general
source areas. The highest concentration source area appears to be in the saprolite unit in
the general area south of the Plant Chemical Storage Area (potentially also including
TCE releases from former wastewater trenches under the production facility). The
second primary source area, in the overburden fill unit, appears to be located just south of
the Existing Hazardous Waste Storage Area, and may reflect previous use as a drum
storage area. The secondary (and lower concentration) source area is represented by
groundwater impacts in the fill and saprolite units in the vicinity of a stormwater catch
basin near the western property line, and appears to reflect historical seepage of unrelated
release events through the bottom of the western boundary catch basin.



24 REMEDIAL GOALS

As stated in GZA’s July 1995 RCRA Facility Investigation (RFI) Summary Report, the
objectives of the voluntary remediation program at the Site were to:

e Contain and treat volatile organic compound (VOC)-containing groundwater; and
e Remediate VOC concentrations in the vadose zone soils to reduce impact to the
groundwater.

To meet these goals, a Soil Vapor Extraction (SVE) system and a Groundwater

Containment and Treatment System were installed at the Site. Details about the
operation of these systems are provided in the following section.

2.5 REMEDIAL SYSTEMS

A soil vapor extraction (SVE) system was operated at the Site between October 1995 and
November 2004. The system consisted of three SVE wells that extracted VOC vapors
from the soil vadose zone in the front loading dock area of the Site, which was the only
confirmed source area in soils for subsurface VOC contamination identified during
investigations in the early 1990s. The SVE system was operated for over eight years,
until three years of data indicated that the concentrations of VOCs in extracted vapor
samples had achieved asymptotic levels. Based on these data, Hewlett-Packard received
EQB’s concurrence to deactivate and decommission the SVE system in a letter dated
October 25, 2004. The SVE system was deactivated on November 11, 2004 and
decommissioning was completed in February 2005.

Since 1995*, VOC plume migration at the Site has been managed by a Groundwater
Containment and Treatment System (GWCTS) currently consisting of the following
components:

e  Groundwater extraction wells (W-1, W-7, and W-8);

e  Extraction well piping network;

e  Groundwater treatment system (GWTYS);

e  Groundwater monitoring wells;

e Atelemetry system; and

e An alarm auto-dialer.

There are three wells currently incorporated into the groundwater extraction
system: W-1, W-7 and W-8. The original function of these wells was to provide process

It is noted that prior to 1995, groundwater extraction was also generally being conducted by the on-site
water production wells.



water for facility operations when the facility was occupied and in production. However,
there are currently no manufacturing operations at the Site, so there is no demand for
process water. |If water is needed in the future for operations, municipal water can be
provided. Therefore, the extraction wells are no longer essential for facility operations.

From a remediation standpoint, the original function of these wells was to create and
maintain a capture zone and deliver the extracted water to the GWTS for VOC removal.
These wells are no longer required under the remediation plan presented below.

From a historic background perspective, the primary extraction wells used to create the
capture zone during the recent past have been W-8 and W-7, because they had a greater
influence on the downgradient groundwater capture zone than extraction well W-1. Of
these two primary extraction wells, W-8 was the lead well given its proximity to the
higher VOC-concentration areas at the Site. This well is located in the western parking
lot, east of the basketball court, and is 350 feet deep. Extraction well W-7 is located in
the southwestern corner of the western parking lot, toward which groundwater flowed
prior to the installation of extraction well W-8. It was generally operated to extract
impacted groundwater in this area, which is outside the capture zone of extraction well
W-8. The total open depth of extraction well W-7 is 161 feet, based on field observations
during the installation of a new pump and motor in the well during the week of June 8,
20092

Extraction well W-1 has historically been a backup well that was typically operated
when: (1) a primary extraction well (W-7 or W-8) was not operational, or (2) the primary
extraction wells could not provide sufficient water for facility process water use.
Extraction well W-1 is 350-feet deep and is located in the northern area of the Site, in a
shed north of Building 2 in the Plant Chemical Storage Area. It has currently replaced
W-7 as one of the primary extraction wells at the Site.

The operation of the groundwater extraction wells is controlled by water level sensors in
a 5,000-gallon equalization tank that is part of the GWTS. The GWTS is located in the
northeastern portion of the Site. Groundwater treatment at the GWTS consists of
filtration by basket strainers and sand filters for the removal of particulates and
precipitated iron followed by carbon adsorption for the removal of VOCs, in particular
TCE and 1,2-DCE which are the main contaminants of concern. Treated groundwater is
preferentially routed to the facility for discharge directly to the sanitary sewer under
Hewlett-Packard’s Puerto Rico Aqueduct and Sewer Authority (PRASA) Authorization
Discharge Authorization (AUA-E-06-313-018) if the facility does not require all the
groundwater extracted®.

2 It is believed that the original depth of extraction well W-7 was on the order of 350 feet, but this total depth has never
been confirmed. The current, shallower open depth of 161 feet is believed to be the result of a borehole collapse below
that point.

% Manufacturing operations are not currently being conducted at the facility. Therefore, all of the treated groundwater
is being discharged directly to the PRASA sewer.



A telemetry system monitors the flow of groundwater from each extraction well and the
flow of treated water from the GWTS. The GWTS auto-dialer alarm calls a local
subcontractor if a GWTS system alarm is activated.

Influent and effluent samples are collected monthly and are tested for VOCs, including
TCE and 1,2-DCE to evaluate the potential for breakthrough of the activated carbon,
which is determined by increasing VOC concentrations in the effluent sample. Table 1
presents the results of influent and effluent sampling conducted during the last six months
of 2009 in comparison to the results collected during the first two quarters of system
operation. The liquid-phase carbon is replaced before breakthrough is reached. The
spent activated carbon is shipped off-Site by a licensed waste management company for
proper disposal or recycling.

2.6  GROUNDWATER MONITORING AND SAMPLING

Groundwater monitoring wells are gauged quarterly for groundwater elevation and
sampled semi-annually for chemical concentrations to assess the groundwater capture
zone of the GWTS. With the exception of well BR-308, which is a 6-inch diameter
bedrock well, the monitoring wells consist of two-inch diameter wells that have been
installed in the fill/alluvium, saprolite, and bedrock units. Each monitoring well is
covered by a road box to protect it from vehicle traffic. A lockable well plug is installed
in each monitoring well casing beneath the road box.

The groundwater level is measured quarterly at approximately 50 monitoring wells using
a water level indicator, except for the groundwater elevations at six locations (GZ-507R,
GZ-508R, GZ-509R, GZ-510R, GZ-512R, and GZ-513R) that are measured using
pressure transducers. The monitoring wells at these locations have been closed; however,
pressure transducers were installed prior to the well abandonment to provide ongoing
information about groundwater elevations.

Groundwater samples are collected from approximately 25 monitoring wells on a semi-
annual basis to monitor groundwater VOC concentrations, and the samples are submitted
for laboratory analysis by US Environmental Protection Agency (USEPA) Method
8260C. The analytical results are certified by a Puerto Rico-certified chemist and are
presented to PREQB in semi-annual reports.

2.7 PERFORMANCE OF EXISTING REMEDIAL STRATEGY

The primary objective of the existing groundwater extraction and treatment system was to
control potential off-site migration of the plume, and also to reduce the dissolved VOC
concentrations to the extent practical. Evaluation of Site conditions indicates that TCE
concentrations greater than 100 pg/L continue to be detected only in the immediate
vicinity of the source areas (in wells OW-304L/304R near the plant chemical storage area
and in wells OW-305U and to a lesser extent GZ-502L at the hazardous waste storage



area™), and along A Street in the center of the Site (OW-101), suggesting that impacted
groundwater has not significantly migrated away from these source areas. While one
explanation for this limited migration is the impact of hydraulic control, it is also possibly
due to naturally occurring processes that are biodegrading the chlorinated VOCs
(cVOCs) in the subsurface and thus limiting the size of the dissolved plume.

The groundwater extraction and treatment system has been operated on a voluntary basis
for 14 years. Over this period, influent concentrations to the system have remained
relatively consistent and have averaged 0.025 mg/L TCE, resulting in removal of less
than one liter of TCE per year.

Review of the current Site conditions indicates the present remedial approach is not a
cost-effective or efficient means of removing VOCs from the subsurface. In addition,
the effectiveness of natural biodegradation in controlling impacted groundwater cannot
be evaluated while the extraction wells are in operation. In fact, operation of the
groundwater extraction system may be limiting the effectiveness of intrinsic
biodegradation, which is an anaerobic pathway at this Site, because the increased mass
flux of oxygenated water through the respective formation has the effect of inhibiting
reductive dechlorination.

As documented in the following sections of this work plan, there is evidence that intrinsic
biodegradation of the cVOCs is occurring within the subsurface and may be successful at
reducing cVOC concentrations in the groundwater. Therefore, GZA proposes to
deactivate the groundwater extraction and treatment system during the period of time
necessary to collect data and evaluate the effectiveness of intrinsic biodegradation as a
remedial approach at this Site. At the conclusion of this evaluation, GZA will make a
recommendation on whether the groundwater extraction and treatment system should be
reactivated with the concurrence of the PREQB. A report will be submitted to the
PREQB within three months of the completion of the Intrinsic Biodegradation evaluation.
This will most likely be included as part of or as an appendix to a Semi-Annual Status
Report.

3.0 EVALUATION OF INTRINSIC BIODEGRADATION ASA
REMEDIAL APPROACH

An intrinsic biodegradation remedial approach refers to reliance on naturally occurring
biological processes (within the context of a controlled and monitored site cleanup
approach) to achieve site specific remedial objectives within a timeframe that is
reasonable, compared to that of other remedial strategies. As defined by USEPA, the
process depends on indigenous microflora to degrade contaminants without any remedial
amendments (EPA, 2006, EPA/625/R-06/015). This approach is used in situ and takes

(Y TCE concentrations greater than 100 pg/L are also detected on occasion in WB-1L, near the western perimeter of the
Site.



advantage of naturally-occurring processes to degrade cVVOCs, with careful monitoring to
demonstrate the ongoing processes are protective of potential receptors.

Based on GZA’s experience at several similar projects over the last decade, intrinsic
biodegradation can be considered as an effective remedial approach for cVOCs in ground
water when one or more of the following conditions are present at the Site.

e Intrinsic biodegradation is observed or strongly expected to be occurring.

e Potential receptors, if present, in the vicinity of the contamination will not be
adversely impacted.

e VOCs are present that cannot be easily and cost-effectively removed and will require
a long-term remedial effort.

e Alternative remedial technologies are not cost effective or are technically impractical.

o Alternative remedial technologies pose added risk by transferring or spreading
contamination.

e Minimal disruption of facility operations or infrastructure is desired.

The following sections provide information regarding conditions at the San German Site
with respect to the criteria listed above.

3.1 EVIDENCE OF ONGOING BIODEGRADATION

Biodegradation of chlorinated solvents occurs under anaerobic groundwater
environments in the presence of microbial species capable of degrading these compounds
through respiration to various degradation compounds.  Biologically reductive
dehalogenation (BRD) typically results in the sequential breakdown of the chlorinated
parent compound TCE to its degradation compound 1,2-DCE, which in turn is
dechlorinated to yield vinyl chloride, which in turn is dechlorinated to yield ethene. The
rate of biodegradation is controlled by several factors related to the availability of
required elements (e.g., an organic carbon “food” source), nutrients, and growth factors
necessary for the viability of the microbial population.

Intrinsic biodegradation can be evaluated using a “line of evidence” approach, including
the following:

e Primary Line of Evidence - Documentation of loss of contaminants through
reviewing historical trends in contaminant concentration and distribution in
conjunction with Site geology and hydrogeology, to show that reduction in
total mass of contaminants is occurring.

e Secondary Line of Evidence - Evaluation of the change in concentration and
distribution of geochemical and biological indicator parameters that have been
correlated to biodegradation pathways.

At this Site, evaluation of the groundwater TCE concentrations over time indicates a
generally decreasing temporal trend (primary line of evidence), particularly at the source
areas of the Site, where concentrations are currently less than half of historical high



concentrations. Appendix B presents graphs of the historical concentrations of TCE, 1,2-
DCE, and vinyl chloride (VC) over time for eighteen monitoring wells that have been
routinely sampled. In general, the concentrations of TCE at the wells have exhibited a
downward temporal trend. For example, TCE concentrations at well cluster OW-304,
located near a primary source area, have decreased from greater than 70,000 pg/L to
6,300 pg/L4 in well OW-304L (screened in saprolite) and from greater than 15,000 pg/L
to 1,000 pg/L in well OW-304R (screened in bedrock).

In addition, the data confirm increasing concentrations of 1,2-DCE relative to TCE,
indicating that the TCE released by former operations is being degraded to its
degradation by-product 1,2-DCE and suggesting that intrinsic biodegradation may be a
viable option for remediation of the residual groundwater contamination. Given that one
mole of TCE vyields one mole of 1,2-DCE via a reductive dechlorination pathway, mass
per volume measurements of each parameter are biased by the mass difference between
both chemical compounds (i.e., while one mole of TCE yields one mole of 1,2-DCE, one
gram of TCE vyields less than one gram of 1,2-DCE) due to the replacement of the heavier
chlorine atom with a lighter hydrogen atom. To normalize the data for the purpose of
evaluating the TCE to 1,2-DCE transformation path, GZA converted these compounds
from mass per volume (concentrations) to their molar equivalencies. Molarity trend
analyses (Appendix C) more clearly illustrate a shift toward 1,2-DCE dominance at the
Site. In the absence of a release of both TCE and 1,2-DCE, the relationship between
TCE and 1,2-DCE is that of parent to degradation compound, where the degradation
compound represents a dechlorination product of the parent compound. At this Site, data
from most wells show a generally higher concentration of 1,2-DCE than of TCE and
some (GZ-504R, GZ-502L, and OW-404L) with a recent trend demonstrating an
increasing temporal dominance of 1,2-DCE over TCE. Four wells (OW-101, GZ-506R,
OW-304R, and OW-304L) show a higher TCE concentration over 1,2-DCE. However,
of the four wells, three show the TCE concentration approaching the 1,2-DCE
concentration. The one exception, GZ-506R, is located between a historic source area
and the extraction wells; thus the recent change in the primary extraction wells could
explain why this particular well exhibits an increase in TCE.

Given the above observations it can be concluded that the most likely explanation for the
1,2-DCE dominance at the Site is that biodegradation is occurring via a reductive
dechlorination pathway, converting TCE to 1,2-DCE (because there has been no known
release of 1,2-DCE on Site).

3.2 POTENTIAL RECEPTORS

In evaluating intrinsic biodegradation, one of the primary considerations is the potential
effects on potential receptors at and around the release area. At this Site, there are no
current human receptors on the property, which has been unoccupied since 2005. Access
to casual human visits (i.e., trespassers) is limited by a fence around the property and
security measures provided by PRIDCO. Extended access by construction or utility

4i.e., the lowest TCE concentration detected at this well for more than a decade.



workers, while possible, is not anticipated in the next several years. Changes in Site use
are not anticipated during the period of evaluation of the feasibility of implementing a
biodegradation remedy. If such changes do occur during the evaluation, an assessment of
the potential risks to such receptors will be performed at that time based on the nature of
the changed use. Currently, the nearest potential human receptors in the vicinity of the
Site include workers at the facilities located east and west of the Site, and residents
located to the south of the Site. Since the cVOCs at this Site are present in groundwater
at depths of greater than 5 feet below grade, direct contact is not considered a complete
exposure pathway. Instead, the risk to potential receptors would be inhalation risks
associated with vapor intrusion into occupied buildings. In order to evaluate these risks,
the maximum dissolved groundwater concentrations in the perimeter wells at the Site
were compared to numerical values for TCE (5 pg/L) and cis-1,2-DCE (210 pg/L) listed
in Table 2b of EPA’s November 2002 OSWER Draft Guidance for Evaluating the Vapor
Intrusion to Indoor Air Pathway from Groundwater and Soils (EPA530-D-02-004). Per
the guidance document, these numerical values represent *“conservative ‘generic’
attenuation factors that reflect generally reasonable worst-case conditions for a first-pass
screening of groundwater [...].”

Along the western perimeter of the Site, the screening evaluation was based primarily on
data from wells GZ-504U, WB-1U, OW-404U, WB-2U, WB-3L, WB-4L, and GZ-515U,
which represent groundwater conditions in the uppermost aquifer at each of these
locations (i.e. in the case of the GZ-504 cluster, data from GZ-504U was used to
represent the uppermost fill aquifer; in the case of WB-3L, the data was used even though
the well is screened in saprolite because it is the most shallow groundwater data available
for this location). The comparison indicates that with the exception of WB-2U, where the
maximum TCE concentration of 8 pg/L slightly exceeds the screening value of 5 pg/L,
the dissolved concentrations in the wells listed above were below the screening values for
TCE and cis-1,2-DCE. It should be noted that the 8 pg/L concentration reported for WB-
2U may be anomalous, since the well was sampled on 14 occasions, and TCE
concentrations on the 13 other occasions were consistently below the detection limit of 1
pg/L.  Therefore, based on this screening evaluation, the potential inhalation risk to
receptors west of the Site does not represent an unacceptable risk.

Along the eastern perimeter of the Site, the maximum dissolved TCE and cis-1,2-DCE
concentrations from perimeter wells OW-301, OW-407, and OW-1 and W-5 were found
to be below the USEPA screening values, indicating that the potential inhalation risk to
receptors east of the Site does not represent an unacceptable risk.

Data from the southern boundary of the Site are more limited, and less conclusive.
Historic maximum TCE concentrations along the south-eastern portion of the southern
boundary, represented by monitoring wells OW-302 and OW-303A, which are screened
in highly weathered rock, exceed the screening value of 5 pug/L. However, there were
only two data points for OW-302, and review of the OW-303A data indicate that the
average TCE concentration over 19 sampling episodes was 4 ug/L, below the screening
value of 5 pug/L. Based on these data, inhalation risks associated with groundwater in the
south-eastern part of the Site does not represent an unacceptable risk.
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Shallow groundwater concentrations along the southern boundary west of “A” Street are
represented by monitoring wells OW-405, GZ-516U, and GZ-515U. Of these, the TCE
concentration in well OW-405 was 60 pg/L in 2003, but insufficient water was present in
the well to confirm this result during 8 subsequent sampling events; TCE and cis-1,2-
DCE concentrations in the latter two wells have been consistently below the EPA
screening values. Additionally, it is anticipated that under non-pumping conditions
groundwater flow will be towards the center of the site and northwestward toward the
Guanajibo River. Based on the data from GZ-516U and GZ-515U the potential inhalation
risk represented by groundwater concentrations along the southern boundary of the Site
does not represent an unacceptable risk. As part of the proposed biodegradation
monitoring program additional data is scheduled to be collected from monitoring wells
GZ-515U and OW-405 and the potential for risk associated with vapor intrusion will be
further evaluated.

GZA’s 1995 risk characterization evaluated the risks associated with ingestion and
dermal contact with groundwater from private water supply wells. It concluded that there
were no registered private wells in the vicinity of the Site. In January 2010, GZA
conducted a review of PRASA’s records and concluded that there remain to be no
registered private water supply wells used for drinking water in the vicinity of the Site.
Groundwater elevations and perimeter well concentrations along the southern and
western Site boundaries will be closely monitored during the intrinsic biodegradation
study as described later in this document, and changes of groundwater flow direction or
increases in perimeter concentrations will be evaluated to assess their potential impact on
nearby receptors. If data indicate that groundwater is migrating off-site and may have an
impact on potential off-site receptors, GZA will propose additional responses as
described in Section 4.7 (Contingency Plan). Also, the potential for off-site impacts will
be taken into consideration when evaluating whether intrinsic biodegradation can be
successfully implemented as a long-term remedial approach.

The primary surface water body in the vicinity of the Site is the Guanajibo River, located
downgradient and approximately 1/3 mile west and ¥ mile south of the property. As in
the case of human receptors or targets, data from the perimeter monitoring wells will be
evaluated during the intrinsic biodegradation study, and data suggesting increased off-
Site migration will be incorporated into the decision process regarding the suitability of
intrinsic biodegradation as a remedial alternative.

3.3 ALTERNATIVE REMEDIAL TECHNOLOGIES

Remedial technologies, including soil vapor extraction to address vadose zone
contamination and groundwater pumping and treatment to address groundwater VOC
concentrations, have been implemented at the Site. The groundwater extraction and
treatment system has been operational for over 14 years, and the data demonstrate that
the residual source material is not being effectively removed using this technology.
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Therefore, we are recommending that the alternative technology of intrinsic
bioremediation be evaluated. It should be noted that this work plan also includes a
contingency to consider other alternative technologies, such as in-situ chemical oxidation
or enhanced bioremediation, if the intrinsic biodegradation study indicates the need for
additional remediation.

3.4 DISRUPTION TO SITE OPERATIONS

Disruption to Site operations is not a consideration at this Site because the facility is no
longer in operation.

3.5 APPLICABILITY OF INTRINSIC BIODEGRADATION

The Site meets three of the key conditions for implementation of intrinsic biodegradation:
1) there is evidence that ongoing bioremediation is occurring at the Site; 2) use of
biodegradation is unlikely to pose a significantly increased risk to receptors; and 3) there
are still contaminants in the groundwater after many years of treatment. It is GZA’s
opinion and the data support that mass removal of VOCs via the GWCTS is de minimis.
Therefore, the more cost efficient remedial option of intrinsic bioremediation, which is
expected to be at least as effective, should be tried. In fact, it is not only clear that
intrinsic bioremediation is currently removing VOC mass from the Site, but it is likely to
become more effective once the current operation of the groundwater extraction system is
deactivated.  This is because intrinsic biodegradation is an anaerobic pathway on Site
and the increased mass flux of oxygenated water through the formation due to the
pumping has the effect of inhibiting reductive dechlorination; as such, intrinsic
biodegradation should be enhanced relative to its current level of effectiveness if the
groundwater extraction system is deactivated. Therefore, GZA proposes to deactivate
the existing system during the implementation of the intrinsic biodegradation study as
described in the next section of this report.

4.0 DESCRIPTION OF PROPOSED STUDY

41 REMEDIAL ACTION OBJECTIVES

The objective of the proposed study is to evaluate whether, in the absence of any
additional remedial technologies, intrinsic biodegradation of the residual cVOCs in
groundwater can continue to reduce dissolved concentrations while posing no additional
risk to human or environmental receptors. To this end, the study proposes to deactivate
the GWTS including all extraction wells at the Site and monitor groundwater elevations
and VOC concentrations as described below. It should be noted that the GWTS will
remain at the site and be ready for reactivation if the need arises and data collected
indicate that reactivation is warranted.
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4.2 MONITORING OBJECTIVES

The principal objectives of groundwater monitoring are three-fold: (i) to evaluate whether
dissolved concentrations at the Site continue to decline; (ii) to monitor the relative
concentrations of TCE and its degradation compounds, as well as other known
biologically sensitive parameters described in Section 4.4, in order to confirm
biodegradation is occurring and the respective degradation pathway; and (iii) to monitor
conditions at perimeter wells to evaluate the potential for off-Site migration of impacted
groundwater.

43 MONITORING OF GROUNDWATER ELEVATIONS

Groundwater elevations across the Site under non-pumping conditions will be monitored
throughout the study to assess the direction of groundwater flow in each of the
hydrogeologic units. A groundwater level indicator will be used to measure the depth to
groundwater in each of the on-Site monitoring and extraction wells following shutdown
of the extraction wells. Groundwater levels from the adjacent property north of the Site
will be collected via the pressure transducers installed at locations GZ-507R, GZ-508R,
GZ-509R, GZ-510R, GZ-512R, and GZ-513R. Groundwater level measurements will be
performed weekly for the first month, monthly for six months, and quarterly thereafter.
The frequency of gauging may vary depending on groundwater rebound response and
other factors.

44 SAMPLING PARAMETERS

Based on the constituents of concern at the Site, a key parameter to be measured during
the study will be cVOC concentrations in groundwater monitoring wells across the Site.
These data will be used to evaluate whether concentrations in each of the geologic units
continue to decrease over time, and to monitor any potential off-Site migration.

Other chemical indicators representative of ongoing biodegradation will also be measured
during the study. The process of biodegradation for cVOCs is largely based upon
microbial respiration, during which cVOCs serve as electron acceptors to receive the
electrons released during the metabolism of organic carbon, the electron donors. During
this process (dehalorespiration), microbes gain energy from the consumption (oxidation)
of electron donors coupled to the utilization (reduction) of electron acceptors. Dissolved
oxygen (DO), which can serve as a terminal electron acceptor (TEA) and limit cVOC
dechlorination by competing with the cVOCs for hydrogen and volatile fatty acids
(VFAS)®, will be measured during each sampling event. In general, DO measurements of
less than 0.5 ppm suggest that anaerobic conditions conducive for cVOC dechlorination
may exist. Under anaerobic conditions (i.e., in the absence of DO), electron acceptors

® Note that hydrogen and VFAs are the “food” that drive reductive dechlorination. Without these electron donors,
dechlorination cannot proceed via a dehalorespiration pathway.
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such as nitrate, ferric iron, and sulfate are respectively utilized for nitrate reduction,
ferrogenic, and sulfate reduction. Each of these pathways competes with c\VOCs for
hydrogen and VFAs, so additional groundwater samples will be collected for analysis of
nitrate, ferrous (iron I1), and sulfate. Other parameters that will be measured include the
total organic carbon (TOC) concentration, which is a primary parameter that drives
cVOC dechlorination by providing electron donor to native soil bacteria; the oxygen-
reduction potential (ORP)®, which serves as an indicator of the Redox conditions that
control cVOC dechlorination; pH, which acts as a general indicator of conditions
conducive for natural biota (dechlorinating microorganisms can be particularly sensitive
to low pH conditions); and methane, which is an indicator of anaerobic, chemically
reducing conditions that can support cVOC dechlorination.

Samples will also be analyzed for chloride, which is a dechlorination product of cVOCs,

and for ethanes and ethenes, the end products of cVOC reductive dechlorination, whose
presence would demonstrate that the reaction is proceeding to completion.

45 SAMPLING FREQUENCY

Groundwater samples from monitoring wells screened in the alluvium/fill, saprolite, and
bedrock units at the Site will be analyzed for the suite of geochemical parameters
described in the previous section to evaluate the effectiveness of the intrinsic
biodegradation process.

Prior to initiation of the intrinsic biodegradation study, the 47 monitoring wells listed on
Table 1 will be gauged and sampled to establish baseline conditions at the Site.
Subsequently, as documented on Table 2, 30 of the wells will be sampled on a semi-
annual basis, and the remaining 17 wells (designated in bold font on Table 2) will be
sampled biennially (once every other year), unless TCE concentrations in proximal wells
begin to increase, in which case they would be sampled semi-annually’. Based on their
location and the current trends in cVOC concentrations, wells will be measured for either
a limited sub-set of parameters (35 wells) or for a complete set of parameters (12 wells)
as documented on Table 2. Table 2 provides the rationale for the selection of semi-annual
versus biennial sampling and limited versus complete parameters for each well. It also
describes the difference between the limited set of parameters and the complete set.

Further details regarding sample collection methods, sample preservation and handling,
chain-of-custody procedures, analytical procedures, and field and laboratory quality
assurance/quality control will be provided in a site-specific Quality Assurance Project
Plan (QAPP) that is included as Appendix D of this work plan. The QAPP, which

® Theoretically, aerobic degradative activity occurs at a highly positive redox potential, while anaerobic microbial
processes such as methanogenesis and sulfate reduction will occur at strongly negative redox potentials; however
interpretation of redox potential field data in terms of microbial activity can be extremely challenging, as these
measurements are due to complex interactions between chemical species present in the groundwater and microbial
byproducts.

" Additionally, monitoring wells that are sampled semi-annually that indicate an increase in cVOC concentration may
be sampled at intervals more frequently than semi-annually.
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documents the manner in which quality assurance and quality control activities will be
implemented throughout the study, is composed of the following elements:

. Description of project tasks, data quality objectives, and management,
. Description of data acquisition and management,

. Description of assessments, responses, and oversight, and

. Description of data validation, verification, and usability.

46 DATAEVALUATION

The data collected from the monitoring wells across the Site will be evaluated throughout
the study period to assess the effectiveness of intrinsic biodegradation for remediating
cVOC in groundwater at the Site. In addition, the groundwater monitoring data will be
closely reviewed to evaluate groundwater flow patterns in the absence of on-Site

pumping.

4.6.1 Geochemical Evaluation

The primary indicator of ongoing biodegradation at the Site is anticipated to be a
decrease in dissolved TCE concentrations, with a concurrent increase in 1,2-DCE and
other degradation products relative to TCE concentrations in groundwater. Therefore, the
dissolved TCE, 1,2-DCE, and VC concentrations will be plotted with historic data to
evaluate whether the general temporal decrease seen in the current data continues over
time. The data will also be used to evaluate whether the 1,2-DCE dominance of the Site
continues, indicating continued breakdown of TCE into its degradation products.

If the results of the primary lines of evidence are not conclusive, then additional
geochemical data will be evaluated to assess whether secondary lines of evidence support
ongoing intrinsic biodegradation. For example, decreasing ORP, DO, nitrate, ferric iron
or sulfate values, or increasing ethane, ethene or chloride concentrations, would generally
be indicative of conditions suitable for cVOC reductive dechlorination at the Site.

4.6.2 Groundwater Elevations

Groundwater level monitoring data collected from the wells in each geologic zone
will be evaluated to assess the change in flow patterns at the Site following shutdown of
the groundwater treatment system. Hydrographs will be created to chart groundwater
elevations until hydraulic conditions stabilize, following which the groundwater elevation
data will be contoured on a semi-annual basis to assess flow direction in the fill, saprolite,
and bedrock zones at the Site. Rebound of groundwater levels to natural conditions is
anticipated to be slow; however, if the data suggest that flow patterns are drastically
different from those anticipated, the frequency of groundwater level monitoring will be
increased in order to provide a more complete understanding of groundwater flow
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direction with respect to source areas and potential receptors. Additional measures to
address changes in flow patterns are discussed in the contingency section below.

4.7 CONTINGENCY PLAN

The objective of the contingency plan is to identify certain conditions that would likely
warrant action based on the ongoing review of the data being collected. The groundwater
levels and static contaminant concentrations may take time to reach equilibrium.
Additionally, it may take several rounds of data collection after that time to gain clarity
and a reasonable level of certainty that equilibrium was established, and as a result the
establishment of temporal and/or spatial concentration trends will be a protracted process.
However, if an unfavorable condition is observed and confirmed, corrective actions will
be implemented. Unfavorable conditions that would be of particular concern include
confirmed trends demonstrating significantly increasing concentration of TCE in
groundwater migrating off-site, reversal of degradation product dominant concentrations,
absence of supporting data regarding intrinsic biodegradation activity from secondary
lines of evidence and/or evidence of plume advancement. If such conditions are
suspected and confirmed, additional remedial response actions will be considered,
including enhanced biodegradation or in-situ chemical oxidation for localized areas,
activation of select groundwater extraction wells associated with the GWCTS, and/or
other remedial approaches that are deemed appropriate for the given condition.
Similarly, if groundwater contouring indicates that flow patterns are significantly
different than anticipated, additional monitoring wells may be installed downgradient of
Site in the direction of groundwater flow.

A section of each status report will be dedicated to an evaluation of areas of concern

and/or potential conditions (trends) being observed along with an explanation of actions
or potential actions to be implemented.

4.8 REPORTING

Status reports will be prepared on a semi-annual basis for submission to PREQB with a
copy to USEPA Region 2. As is currently being performed, each status report will cover
a six-month period (January through June and July through December). The Semi-
Annual Progress Reports will contain the following information:

e Description of the type and frequency of monitoring activities conducted,

e Summary of data obtained during the reporting period, including groundwater
elevation data, analytical data reports, and tables and charts of relevant
groundwater parameters;

e Status of response operations and description of significant modifications;

e Description of issues which may affect the performance of the remedial strategy
and corrective actions to be conducted; and

e Planned activities for next reporting period.
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TABLE 1

Intrinsic Biodegradation Baseline Sampling Program
Hewlett-Packard VVoluntary Remediation Project
San German, Puerto Rico

01.0024065.10
Page 1 of 1

WELL ID SAMPLING PARAMETERS COMMENTS
IB Indicators CVOCs
Overburden (Wells screened in Fill/Alluvium)
OW-304U X X Last sampled March 2003 (9 events)
GZ-506U X X Last sampled March 2004 (15 events)
OW-105 X X Last sampled June 2003 (14 events)
Oow-402U X X Last sampled December 2001 (5 events)
GZ-519U X X Last sampled June 2003 (12 events)
GZ-504U X X Last sampled March 2004 (1 event)
WB-1U X Last sampled March 2009 (19 events)
GZ-501U X X Last sampled June 2003 (13 events)
GZ-511U X X Last sampled June 2003 (12 events)
OwW-404U X Last sampled September 2009 (42 events)
OW-305U X X Last sampled March 2004 (15 events)
OW-305I X Last sampled September 2009 (27 events)
WB-2U X X Last sampled March 2004 (14 events)
GZ-503U X X Last sampled March 2002 (8 events)
OW-101 X Last sampled September 2009 (38 events)
GZ-515U X Last sampled September 2009 (23 events)
Saprolite
OW-301 X Last sampled September 2009 (21 events)
Ow-407 X X Last sampled June 2003 (9 events)
OW-408 X X Last sampled March 2007 (4 events)
DEC-2040 X X Last sampled February 1993 (2 events)
Ow-1 X X Last sampled February 1993 (1 event)
OW-304L X Last sampled September 2009 (46 events)
OW-403L X X Last sampled June 2003 (30 events)
OwW-102 X X Last sampled June 2003 (18 events)
OW-402L X X Last sampled June 2003 (4 events)
OW-101L X X Never sampled
OW-307 X X Last sampled June 2002 (12 events)
OW-405 X X Last sampled February 1993 (1 event)
GZ-505L X Last sampled September 2009 (24 events)
GZ-503L X X Last sampled June 2003 (15 events)
OW-401 X X Last sampled June 2003 (28 events)
GZ-502L X Last sampled September 2009 (26 events)
GZ-501L X X Last sampled June 2003 (14 events)
GZ-504L X X Last sampled June 2003 (12 events)
WB-1L X Last sampled September 2009 (30 events)
OW-404L X Last sampled September 2009 (44 events)
WB-2L X Last sampled September 2009 (26 events)
WB-3L X X Last sampled June 2003 (14 events)
WB-4L X Last sampled September 2009 (25 events)
Bedrock
DEC-203R X X Last sampled June 2003 (8 events)
OW-304R X Last sampled September 2009 (27 events)
GZ-506R X Last sampled September 2009 (27 events)
OW-402R X X Last sampled June 2003 (9 events)
BR-308 X X Last sampled September 2004 (32 events)
GZ-505R X Last sampled September 2009 (24 events)
OW-404R X Last sampled September 2009 (26 events)
GZ-504R X Last sampled September 2009 (24 events)
Notes:
1.  “IB” indicates Intrinsic Biodegradation, and “CVOCSs” indicates chlorinated volatile organic compounds.
2. “IB Indicators” include dissolved iron, sulfate, methane, ethane, ethene, TOC, chloride,

and the field parameters DO, nitrate, ORP, and pH.
3. Well locations in italics are often dry, inaccessible, or otherwise not able to be sampled.
BR-308 requires a generator in order for it to be sampled.
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TABLE 2

Intrinsic Biodegradation Sampling Program
Hewlett-Packard Voluntary Remediation Project
San German, Puerto Rico

WELL ID CURRENTLY PROPOSED FREQUENCY PARAMETERS RATIONALE
MONITORED [Semi-Annual  [Biennial Limited Set |Complete Set
Overburden (Wells screened in Fill/Alluvium)
Apparent decreasing [TCE] temporal
OW-304U X X trend
GZ-506U X X [TCE] near ND
Apparent decreasing [TCE] temporal
OW-105 X X trend and near ND
Apparent decreasing or stable [TCE]
OW-402U X X temporal trend
GZ-519U X X Apparent stable [TCE] temporal trend
Well apparently never sampled, well
GZ-504U Yes X X along property line
Apparent decreasing [TCE] temporal
WB-1U Yes X X trend, well along property line
Apparent decreasing [TCE] temporal
GZ-501U X X trend
Apparent decreasing [TCE] temporal
GZ-511U X X trend
OW-404U Yes X X [TCE] near ND
OW-305U X X Variable [TCE]
Apparent decreasing [TCE] temporal
OW-305I Yes X X trend
WB-2U X X ND for TCE
GZ-503U X X [TCE] near ND
Apparent decreasing or stable [TCE]
OW-101 Yes X X temporal trend
GZ-515U Yes X X [TCE] near ND, well along property line
Saprolite
OW-301 Yes X X ND for TCE
OW-407 X X ND for TCE
OW-408 Yes X X Well not always accessible
Last sampled 1993 with TCE detected
DEC-2040 X X at 22 ppb
OW-1 Yes X X Well not always accessible
Apparent stable or decreasing [TCE]
temporal trend; monitoring well in
OW-304L Yes X X source area along fracture line
Apparent stable [TCE] temporal trend;
OW-403L X X monitoring well along fracture line
ND for TCE; monitoring well along
OW-102 X X fracture line
Limited Set — Apparent decreasing
[TCE] temporal trend and monitoring
OW-402L X X well along fracture line
Monitoring well apparently never
OW-101L X X sampled; location along fracture line
Apparent stable [TCE] temporal trend;
OW-307 X X monitoring well along fracture line
OW-405 Yes X X Well not always accessible
Apparent decreasing [TCE] temporal
GZ-505L Yes X X trend approaching ND
GZ-503L X X Apparent stable [TCE] temporal trend
Apparent decreasing [TCE] temporal
OW-401 X X trend
Variable to decreasing [TCE] temporal
GZ-502L Yes X X trend
Apparent decreasing [TCE] temporal
GZ-501L X X trend approaching ND
GZ-504L X X Near ND for TCE
Apparent decreasing [TCE] temporal
WB-1L Yes X X trend
Apparent decreasing [TCE] temporal
OW-404L Yes X X trend
WB-2L Yes X X Near ND for TCE
WB-3L X X ND for TCE
WB-4L Yes X X Near ND for TCE
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TABLE 2 01.0024065.10
Intrinsic Biodegradation Sampling Program Page 2 of 2
Hewlett-Packard Voluntary Remediation Project
San German, Puerto Rico

WELL ID CURRENTLY PROPOSED FREQUENCY PARAMETERS RATIONALE
MONITORED [Semi-Annual  [Biennial Limited Set |Complete Set
Bedrock
X X Apparent decreasing [TCE] temporal
DEC-203R trend

Apparent decreasing [TCE] temporal
trend; monitoring well in source area

OW-304R Yes X X along fracture line

Apparent increasing [TCE] temporal

trend; monitoring well along fracture
GZ-506R Yes X X line

Apparent stable [TCE] temporal trend;
OW-402R X X monitoring well along fracture line

Well not always accessible & apparent

BR-308 Yes X X decreasing [TCE] temporal trend
GZ-505R Yes X X ND for TCE six consecutive rounds
Apparent stable or decreasing [TCE]
0W-404R Yes X X temporal trend
GZ-504R Yes X X Low to ND for [TCE]
Notes:

1. Monitoring program assumes an initial sampling round of all monitoring wells referenced herein to establish baseline conditions, followed by semi-
annual sampling.  Following baseline sampling, well locations in boldface will be sampled once every other year, unless [TCE]s in proximal wells
become asymptotic above Maximum Contaminant Levels or begin to increase, in which case they would be sampled semi-annually.

2. “IB” indicates intrinsic biodegradation; “TCE” indicates trichloroethene; “ND” indicates non detect above analytical reporting limit relative to
constituent listed.

3. “Limited Set” indicates analysis limited to only chlorinated volatile organic compounds (cVOCs), total organic carbon (TOC), and the field
parameters dissolved oxygen (DO), pH, nitrate, and oxidation-reduction potential (ORP)

4. “Complete Set” indicates analysis of cVOCs, dissolved iron, sulfate, methane, ethene, ethane, TOC, chloride, and the field parameters DO, pH,
nitrate, and ORP.

5. Well locations in italics are often dry, inaccessible, or otherwise not able to be sampled.

6. For well locations being sampled for the “Limited Set” of parameters, if future monitoring results indicate a spike in TCE concentrations for two
consecutive rounds, future analysis (same sampling frequency) will include the “Complete Set” of parameters.
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LIMITATIONS

The reported findings submitted in this report are based in part upon previous and recent
data obtained from a limited number of samples from widely spaced subsurface
explorations and monitoring wells. The nature and extent of variations between these
explorations may not become evident until further investigation is performed. If
variations or other latent conditions then appear evident, it will be necessary to
re-evaluate the conclusions of this Report.

Water level readings have been made in the observation wells periodically and under
conditions stated in the text. These data have been reviewed and interpretations have
been made in the text of this Report. However, it must be noted that fluctuations in the
level of the groundwater may occur due to variations in rainfall and other factors different
from those prevailing at the time measurements were made.

Quantitative laboratory testing was performed as part of the site investigation and
remediation work. Where such analyses have been conducted by an outside laboratory,
GZA GeoEnvironmental, Inc. (GZA) has relied upon the data provided, and has not
conducted an independent evaluation of the reliability of these data.

The findings contained in this Report are based in part upon various types of chemical
data and are contingent upon their validity. These data have been reviewed and
interpretations made in the Report. Some of these data were preliminary "screening”
level data, and may have not been confirmed with quantitative analyses. Moreover, it
should be noted that variations in the types and concentrations of contaminants and
variations in their flow paths may occur due to seasonal water table fluctuations, past
disposal practices, the passage of time, and other factors. Should additional chemical
data become available in the future, these data should be reviewed by GZA, and the
findings presented herein modified accordingly.

Chemical analyses have been performed for specific parameters during the course of this
study, as detailed in the text. It must be noted that additional constituents not searched
for during the current study may be present in soil and groundwater at the site.
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Index of VOC Concentration Trend Analysis Charts File No. 01.0024065.10
Hewlett-Packard Voluntary Remediation Project
San German, Puerto Rico

WB-1U: Screened inthe Fill UNit..... ..o e e e e e Page 1
WB-1L: Screened inthe Saprolite Unit .........cooiiiiii i e e Page 2
OW-404R: Screened in the Bedrock UNit ....... ..o e e Page 3
OW-404L.: Screened in the Saprolite UNit...........coooiiiii i e e e e Page 4
GZ-502L: Screened in the Saprolite Unit... ... e e Page 5
WB-2L: Screened in the Saprolite Unit.............oooiinii i e e e e Page 6
WB-4L: Screened inthe Saprolite Unit...... ... e e Page 7
GZ-515U: Screened in the AlIUVIUM UNit........ooo e e e e Page 8
OW-305U: Screened inthe Fill Unit..... ... e e e Page 9
OW-101: Screened inthe Fill Unit... ... oo e e e Page 10
GZ-506R: Screened in the BedroCk UNit...........oieuiie i e e e e e e Page 11
OW-304R: Screened in the BedroCk UNit..........oooiiiiiiiii i v e v e v e e e e Page 12
OW-304L: Screened in the Saprolite UNit..........coouiieii i e e e Page 13
GZ-504R: Screened inthe BedroCk UNit..........ooviiii i e e e e e e Page 14
GZ-505L: Screened in the Saprolite Unit..........oooriiii e e, Page 15
GZ-505R: Screened in the BedroCk UNit...........ooeeiie i e e e e e e Page 16
OW-301: Screened in the Saprolite Unit...........ooiiiiiii e e e eaes Page 17
OW-404U: Screened inthe Fill UNit....... ..o e e e e e e Page 18
Notes

1. Ininstances where a constituent was not detected, half of the reporting limit was used as the concentration.

2. Data that was reported with a qualifier was treated as if it was not reported with a qualifier in this analysis.
In general, this led to a more conservative analysis.

3. VOC = Volatile Organic Compounds

4. For several wells (WB-1L, OW-404R, OW-404L, WB-2L, WB-4L, GZ-515U, GZ-506R, GZ-304L, and
OW-301) the vinyl chloride analysis was based exclusively on non-detect and qualified results. For three of
those wells (WB-4L, GZ-515U, and OW-301) this is true for the trichloroethene and the cis-1,2-
dichloroethene analyses as well. For two wells (OW-101 and OW-304R), many of the reporting limits were
very high. For OW-101, any of the values that are greater than 15 ug/L are based on non-detects. For OW-
304R, any of the values that are greater than 110 ug/L are based on non-detects.

5. In all previous reports, results for OW-305U have been reported as results for OW-305I, and results for
OW-3051 have been reported as results for OW-305U. This has been corrected for this and subsequent
reports.
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WB-1U: Screened inthe Fill UNit..... ... e e e e, Page 1
WB-1L: Screened in the Saprolite UNit ..........ccoii it e e e e, Page 2
OW-404R: Screened in the Bedrock UNit ... ..o e e e e Page 3
OW-404L: Screened inthe Saprolite Unit...... ... e e e e e e Page 4
GZ-502L: Screened in the Saprolite Unit....... ..o e e e e e Page 5
WB-2L.: Screened inthe Saprolite Unit...... ..o e, Page 6
WB-4L: Screened inthe Saprolite Unit...... ..o e e Page 7
GZ-515U: Screened in the AHUVIUM UNIT......ooi i e e e e Page 8
OW-305U: Screened inthe Fill UNit..........oo oo e e e e e e e e Page 9
OW-101: Screened inthe Fill UNit......... oo e e e e Page 10
GZ-506R: Screened in the BedroCk UNit...........oovniie i e e e e e e e Page 11
OW-304R: Screened in the BedroCk Unit......... ..o e e Page 12
OW-304L: Screened in the Saprolite Unit..........ooouiirii i e e e Page 13
GZ-504R: Screened in the BedroCk UNit...........ooieiie i e e e e e e e Page 14
GZ-505L: Screened in the Saprolite UNit... ... e e e e e Page 15
GZ-505R: Screened in the BedroCK UNit...........oieeiie i e e e e e Page 16
OW-301: Screened in the Saprolite Unit..........c.ooiiiiiii e e Page 17
OW-404U: Screened inthe Fill UNit..... ... e e e e Page 18
Notes:

1. Ininstances where a constituent was not detected, half of the reporting limit was used as the molarity.

2. Data that was reported with a qualifier was treated as if it was not reported with a qualifier in this analysis.
In general, this led to a more conservative analysis.

3. VOC = Volatile Organic Compounds; TCE = Trichloroethene; DCE = cis-1,2-Dichloroethene; VC = Vinyl
Chloride

4. For several wells (WB-1L, OW-404R, OW-404L, WB-2L, WB-4L, GZ-515U, GZ-506R, GZ-304L, and
OW-301) the vinyl chloride analysis was based exclusively on non-detect and qualified results. For three of
those wells (WB-4L, GZ-515U, and OW-301) this is true for the trichloroethene and the cis-1,2-
dichloroethene analyses as well. For two wells (OW-101 and OW-304R), many of the reporting limits were
very high. For OW-101, any of the vinyl chloride values that are greater than 2.4E-7 mol/L are based on
non-detects. For OW-304R, any of the vinyl chloride values that are greater than 2.0E-6 mol/L are based on
non-detects.

5. In all previous reports, results for OW-305U have been reported as results for OW-305I, and results for
OW-305I have been reported as results for OW-305U. This has been corrected for this and subsequent
reports.

6. Molecular weights for the carbon (C — 12.01 g/mol), hydrogen (H — 1.01 g/mol), and chloride (Cl — 35.45
g/mol) atoms were used to calculate the molecular weights of TCE (C,HCl; — 131.38 g/mol), DCE
(C,H,Cl, — 96.94 g/mol), and VC (C,H;Cl — 62.50 g/mol).

7. Molarity (in mol/L) was calculated by dividing the concentration (in ug/L*10° g/ug) by the molecular
weight (in g/mol).
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APPENDIX B
LIMITATIONS

The reported findings submitted in this report are based in part upon previous and
recent data obtained from a limited number of samples from widely spaced
subsurface explorations and monitoring wells. The nature and extent of variations
between these explorations may not become evident until further investigation is
performed. If variations or other latent conditions then appear evident, it will be
necessary to re-evaluate the conclusions of this Report.

Water level readings have been made in the observation wells periodically and under
conditions stated in the text. These data have been reviewed and interpretations have
been made in the text of this Report. However, it must be noted that fluctuationsin
the level of the groundwater may occur due to variationsin rainfall and other factors
different from those prevailing at the time measurements were made.

Quantitative laboratory testing was performed as part of the site investigation and
remediation work. Where such analyses have been conducted by an outside
laboratory, GZA GeoEnvironmental, Inc. (GZA) has relied upon the data provided,
and has not conducted an independent evaluation of the reliability of these data.

The findings contained in this Report are based in part upon various types of
chemical dataand are contingent upon their validity. These data have been reviewed
and interpretations made in the Report. Some of these data were preliminary
"screening” level data, and may have not been confirmed with quantitative anal yses.
Moreover, it should be noted that variations in the types and concentrations of
contaminants and variationsin their flow paths may occur dueto seasonal water table
fluctuations, past disposal practices, the passage of time, and other factors. Should
additional chemical data become available in the future, these data should be
reviewed by GZA, and the findings presented herein modified accordingly.

Chemical analyses have been performed for specific parameters during the course of
this study, as detailed in the text. It must be noted that additional constituents not
searched for during the current study may be present in soil and groundwater at the
site.
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Material Safety Data Sheet

May be used to comply with OSHA’s Hazard
Communication Standard, 29 CFR 1910 1200. Standard
must be consulted for specific requirements.

U.S. Department of Labor

Occupational Safety and Health Administration
(Non-Mandatory Form)

Form Approved

OMB No. 1218-0072

IDENTITY (as Used on Label and List)
ABC (Anaerobic BioChem)

Note: Blank spaces are not permitted. If any item is not
applicable or no information is available, the space
must be marked to indicate that.

Section |

Manufacturer's name

REDOX TECH, LLC

Emergency Telephone Number 919-678-0140

Address (Number, Street, City, State and ZIP Code)

Telephone Number for Information 919-678-0140

200 Quade Dr, Cary NC 27513

Date Prepared

November 2013

Signature of Preparer (optional)

Section ll—Hazardous Ingredients/Identity Information

Hazardous Components (Specific Chemical Identity, Common Name(s)) Other Limits

OSHA PEL ACGIH TLV Recommended % (optional)
Mixture of :
Tri-alcohol propane NA NA (0 to 60%)
Lactic acid esters NA NA (0 to 98.5%)
Phosphate buffer NA NA (0 to 0.1%)
Ferrous Iron NA NA (0 to 0.1%)
Fatty Acids NA NA (0 to 30%)
Section lll—Physical/Chemical Characteristics
Boiling Point Specific Gravity (H,0 = 1)

>400C 1.04

Vapor Pressure (mm Hg) <1 pH 6.0to 8.0
Vapor Density (AIR = 1) Evaporation Rate (Butyl Acetate = 1) No information

solubility nWater e,y soluble and miscible

Appearance and Odor

Light yellow to colorless liquid, slight to mild, characteristic odor

Section IV—Fire and Explosion Hazard Data

Flash Point (Method Used)

Does not flash

Flammable Limits LEL UEL

Extinguishing Media

Water spray, carbon dioxide, dry powder, AFFF, foam

Special Fire Fighting Procedures

Standard procedures for chemical fires

Unusual Fire and Explosion Hazards

Thermal decomposition can release irritating gases and vapors

(Reproduce locally)

OSHA 174 Sept. 1985



Section V—Reactivity Data

StabTity Unstable Conditions to Avoid

Stable X

Incompatibility (Materials to Avoid) Strong oxidants

Hazardous Decomposition or Byproducts

no known
Hazardous May Occur Conditions to Avoid
Polymerization
Will Not Occur X
Section VI—Health Hazard Data
Route(s) of Entry Inhalation? Yes, esters only Skin? Yes Ingestion? Yes

Health Hazards (Acute and Chronic) » o esters: Risk of irritation to eyes. Irritating to respiratory system. May degrease

skin.

Carcinogenicity None NTP? IARC Monographs? OSHA Regulated?

No

No No

Signs and Symptoms of Exposure oo jritated skin. May cause light-headedness when used in poorly ventilated area without

proper ventilation because of ethanol vapors

Medical Conditions
Generally Aggravated by Exposure Persons susceptible or sensitive to eye and respiratory irritation

Emergency and First Aid Procedures - ation: Move to fresh air; Skin: Wash skin immediately with water. Eyes: Flush with

water for at least 15 minutes, consult physician; Ingestion: Drink water and consult physician.

Section VIl—Precautions for Safe Handling and Use

Use safety glasses and latex or nitrile gloves. Work in well ventilated area.

Waste Disposal Method . , , , , ,
aste Disposal Method - ABC can be disposed as waste water or landfilled when in compliance with local regulations

Precautions to Be Taken in Handling and Storing Not flammable

Avoid long storage times, will break down to innocuous weak organic acids

Other Precautions \y/ear PPE when handling and keep containers tightly closed when stored.

Section VII—Control Measures

Respiratory Protection (Specify Type .
P y (Specify Type) none required

Ventilation Local Exhaust Standard HVAC conditions typically Special
adequate
Mechanical (General) Floor or stand fans Other

Protective Gloves Eye Protection

PVA, nitrile or latex Safety glasses with side shields

Other Protective Clothing or Equipment

Work/Hygienic Practices ) 1ot eat, drink or smoke while handling. Remove/wash contaminated clothing before reuse.




] 0 130 Research Lane, Ste 2
e I Guelph ON N1G 5G3
(519) 822-2265

Leading Science -Lasting Solutions

KB-1® Material Safety Data Sheet

Section 1: Material Identification

Trade Name: KB-1°
Chemical Family: bacterial mixture
Chemical name: No IUC name for mixture is known to exist
Manufacturer/Supplier: SIREM
130 Research Lane, Suite 2,
Guelph, Ontario,
Canada N1G 5G3

For Information call: 519-822-2265 / 1-866-251-1747 x236
Emergency Number: 519-822-2265

Description: Microbial inoculum (non-pathogenic, non-hazardous)
Trade Name: KB-1°
Product Use: Bioremediation of contaminated groundwater.

Date Prepared: 2 February 2005

Section 2: Composition, Information on Ingredients

KB-1® is a microbial culture grown in an aqueous dilute mineral salt solution media containing no
hazardous ingredients.

The microbial composition of KB-1° (as determined by phylogenetic analysis) is listed in Table 1.
Identification of organisms was obtained by matching 16S rRNA gene sequence of organisms in KB-1° to
other known organisms. The characteristics of related organisms can be used to identify potential or
likely characteristics of organisms in KB-1°.

Table 1. Genus’ Identified in KB-1® Microbial Inoculum

Genus

Dehalococcoides sp.

Geobacter sp.

Methanomethlovorans sp.

Section 3: Hazards Identification:

A review of the available data does not indicate any known health effects related to normal use of this
product.

Section 4: First Aid Measures:

Avoid direct contact with skin and eyes. In any case of any exposure which elicits a response, a
physician should be consulted immediately.

Eye Contact: Flush eyes with water for at least 15 minutes, occasionally lift upper and lower eyelids, if
undue irritation or redness occurs seek medical attention.

Skin Contact: Remove contaminated clothing and wash skin thoroughly with water and antibacterial
soap. Seek medical attention if irritation develops or open wounds are present.

KB'I ‘ siremlab.com 1/4



SIREM

Ingestion: Do not induce vomiting, drink several cups of water, seek medical attention.

Inhalation: Remove to fresh air. If not breathing give artificial respiration. In case of labored breathing
give oxygen. Call a physician.

Section 5 - Fire Fighting Measures:

Non-flammable

Flash Point: not applicable

Upper flammable limit: not applicable
Lower flammable limit: not applicable

Section 6 — Accidental Release Procedures

Spilled KB-1° should be soaked up with sorbant and saturated with a 10% bleach solution (prepared by
making a one in ten dilution of diluted standard bleach [normally sold at a strength of 5.25% sodium
hypochlorite] to disinfect affected surfaces. Sorbant should be double bagged and disposed of as
indicated in section 12. After removal of sorbant, area should be washed with 10% bleach solution to
disinfect. If liquid from the culture vessel is present on the fittings, non-designated tubing or exterior of the
stainless steel pressure vessel liquid should be wiped off and the area washed with 10% bleach solution.

Section 7 - Handling and Storage

KB-1%is shipped in stainless steel pressure vessels and connected to injection lines and inert gas is used
to pressurize the vessel to displace the contents. KB-1° should be handled with care to avoid any
spillage. Vessels are shipped with 1 pound per square inch (psi) pressure; valves should not be opened
until connections to appropriate lines for subsurface injection are in place.

Storage Requirements: Avoid exposing stainless steel pressure vessels to undue temperature
extremes (i.e., temperatures less than 0°C or greater than 30°C may result in harm to the microbial
cultures and damage to the vessels). All valves should be in the closed position when the vessel is not
pressurized or not in use to prevent the escape of gases and to maintain anaerobic conditions in the
vessel. Avoid exposure of the culture to air as the presence of oxygen will kill dechlorinating
microorganisms.

Section 8 - Exposure Controls/Personal Protection

Personal protective equipment:

Skin: Protective gloves (latex, vinyl or nitrile) should be worn.

Eye Protection: Wear appropriate protective eyeglasses or goggles when opening pressure vessels,
valves, or when pressurizing vessels to inject contents into the subsurface.

Respiratory: No respiratory protection is required.

Engineering Controls: Good general room ventilation is expected to be adequate.

Section 9: Physical and Chemical Properties:

Physical State: liquid

Odour: skunky odour

Appearance: dark grey, slightly turbid liquid under anaerobic conditions, pink if exposed to air (oxygen).
Specific gravity: not determined

Vapor pressure: not applicable

Vapor density: not applicable

Evaporation rate: not determined

Boiling point; ~100° C

Freezing point/melting point: ~ 0°C

KB'I siremlab.com 2/4
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pH: 6.5-7.5
Solubility: fully soluble in water

Section 10 — Stability and Reactivity Data

Stable and non-reactive.
Maintain under anaerobic conditions to preserve product integrity.
Materials to avoid: none known

Section 11 - Toxicological Information

Potential for Pathogenicity:

KB-1° has tested negative (i.e., the organisms are not present) for a variety of pathogenic organisms
listed in Table 2. While there is no evidence that virulent pathogenic organisms are present in KB-1°,
there is potential that certain organisms in KB-1° may have the potential to act as opportunistic (mild)
pathogens, particularly in individuals with open wounds and/or compromised immune systems. For this
reason standard hygienic procedures such as hand washing after use should be observed.

Table 2, Results of Human Pathogen Screening of KB-1° Dechlorinator

Organism Disease(s) Caused Test result

Salmonella sp. Typhoid fever, gastroenteritis Not Detected
Listeria monocytogenes Listerioses Not Detected
Vibrio sp., Cholera, gastroenteritis Not Detected
Campylobacter sp., Bacterial diarrhea Not Detected
Clostridia sp., Food poisoning, Botulism, tetanus, gas gangrene Not Detected
Bacillus anthracis Anthrax Not Detected
Pseudomonas aeruginosa Wound infection Not Detected
Yersinia sp., Bubonic Plague, intestinal infection Not Detected
Yeast and Mold Candidiasis, Yeast infection etc. Not Detected
Fecal coliforms Indicator organisms for many human pathogens diarrhea, urinary | Not Detected

tract infections
Enterococci Various opportunistic infections Not Detected

Section 12. Disposal Considerations

Material must be disinfected or sterilized prior to disposal. Consult local regulations prior to disposal.

Section 13 — Transport Information

Non-hazardous, non-pathogenic microbial inoculum — Biosafety Risk Group 1.
Chemicals, Not Otherwise Indexed (NOI), Non-hazardous
Not subject to TDG or DOT guidelines.

KB'I siremlab.com 3/4




22 SiREM

Disclaimer:

The information provided on this MSDS sheet is based on current data and represents our opinion based
on the current standard of practice as to the proper use and handling of this product under normal,
reasonably foreseeable conditions.

Last revised: 2 August 2011

KB'I | siremlab.com 4/4
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Site Name/Project Name: Hewlett-Packard Voluntary Remedial Actions
Site Location: San German, Puerto Rico

Quality Assurance Project Plan — Revision 4, Hewlett-Packard VVoluntary Remedial Actions

Document Title

Hewlett-Packard Company

Lead Organization

James Roehrig - GZA GeoEnvironmental, Inc

Preparer’s Name and Organizational Affiliation
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Preparer’s Address, Telephone Number, and E-mail Address

14/10/2015
Preparation Date (Day/Month/Year)

Investigative Organization’s Project Manager:

Signature
John A. Colbert, PE - GZA GeoEnvironmental, Inc. 14/10/2015
Printed Name/Organization/Date
Investigative Organization’s Project QA Officer:

Signature
Chunhua Liu, Sc.D., GZA GeoEnvironmental, Inc. 14/10/2015
Printed Name/Organization/Date
Lead Organization’s Project Manager:

Signature
Paul E. Paschke, Hewlett-Packard Company 14/10/2015
Printed Name/Organization/Date

Y Lol

PREQB QA/QC Specialist Manager: w

Signature
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Printed Name/Organization/Date
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Puerto Rico Environmental Quality Board

Approval Authority

Other Approval Signatures:

Signature
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QAPP Worksheet #2: QAPP Identifying Information

Site Name/Project Name: Hewlett-Packard Voluntary Remedial Actions
Site Location: San German, Puerto Rico

Site Number/Code: N/A

Operable Unit: N/A

Contractor Name: GZA GeoEnvironmental, Inc.

Contractor Number: PRD991291857 (EPA ID)

Contract Title: N/A

Work Assignment Number: N/A

1. Identify guidance used to prepare QAPP:
Uniform Federal Policy for Quality Assurance Project Plans

no

Identify regulatory program: _Voluntary remedial action

3. ldentify approval entity: __ Puerto Rico Environmental Quality Board (EQB)

4. Indicate whether the QAPP is a generic or &project-specific QAPP.) (circle one)

5. List dates of scoping sessions that were held: _December 2, 2014

6. List dates and titles of QAPP documents written for previous site work, if applicable:

Title Approval Date
Quality Assurance Project Plan — Revision 1 8/25/2000
Quality Assurance Project Plan — Revision 2 11/3/2006
Quality Assurance Project Plan — Revision 3 11/1/2010

7. List organizational partners (stakeholders) and connection with lead organization:

Lead organization, Hewlett-Packard Company of Palo Alto, California, is responsible for the
Voluntary Remedial Action. Hewlett-Packard has retained GZA GeoEnvironmental, Inc. of
Norwood, Massachusetts as their lead environmental consultant. The land on which the remedial
actions are being conducted is owned by Puerto Rico Industrial Development Company
(PRIDCO) of San Juan, Puerto Rico.

8. List data users: Hewlett-Packard Company; Puerto Rico Environmental Quality Board; US
Environmental Protection Agency — Region 2; GZA GeoEnvironmental, Inc.

9. If any required QAPP elements and required information are not applicable to the project,
then circle the omitted QAPP elements and required information on the attached table.
Provide an explanation for their exclusion below: Not applicable




QAPP Worksheet #2
QAPP Identifying Information
(continued)

Required QAPP Element(s) and Corresponding

Crosswalk to Related

QAPP Section(s) Required Information Documents
Project Management and Objectives
2.1 Title and Approval Page - Title and Approval Page 1-2
2.2 Document Format and Table of Contents |- Table of Contents i
2.2.1 Document Control Format - QAPP Identifying Information 3-6
2.2.2 Document Control Numbering System
2.2.3 Table of Contents
2.2.4 QAPP Identifying Information
2.3 Distribution List and Project Personnel - Distribution List 7
Sign-Off Sheet - Project Personnel Sign-Off 8-10
2.3.1  Distribution List Sheet
2.3.2  Project Personnel Sign-Off Sheet
2.4 Project Organization - Project Organizational Chart 11
2.4.1 Project Organizational Chart - Communication Pathways 12
2.4.2 Communication Pathways - Personnel Responsibilities and 13
2.4.3 Personnel Responsibilities and Qualifications Table
Qualifications - Special Personnel Training 14
2.4.4 Special Training Requirements and Requirements Table
Certification
2.5 Project Planning/Problem Definition - Project Planning Session N/A
2.5.1 Project Planning (Scoping) Documentation (including Data
2.5.2 Problem Definition, Site History, and Needs tables)
Background - Project Scoping Session 15
Participants Sheet
- Problem Definition, Site 16
History, and Background
- Site Maps (historical and Figure 1
present)
2.6 Project Quality Objectives and - Site-Specific PQOs 17
Measurement Performance Criteria - Measurement Performance 18
2.6.1 Development of Project Quality Objectives | Criteria Table
Using the Systematic Planning Process
2.6.2 Measurement Performance Criteria
2.7 Secondary Data Evaluation - Sources of Secondary Data 19
and Information
- Secondary Data Criteria 19
and Limitations Table
2.8 Project Overview and Schedule - Summary of Project Tasks 20-21
2.8.1 Project Overview - Reference Limits and 22
2.8.2 Project Schedule Evaluation Table
- Project Schedule/Timeline 23

Table




QAPP Worksheet #2
QAPP Identifying Information
(continued)

Measurement/Data Acquisition

3.1 Sampling Tasks - Sampling Design and 24
3.1.1 Sampling Process Design and Rationale Rationale
3.1.2 Sampling Procedures and Requirements - Sample Location Map Figure 1
3.1.2.1 Sampling Collection Procedures |- Sampling Locations and 25-26
3.1.2.2 Sample Containers, Volume, and | Methods/ SOP Requirements
Preservation Table
3.1.2.3 Equipment/Sample Containers - Analytical Methods/SOP 27
Cleaning and Decontamination Procedures Requirements Table
3.1.2.4 Field Equipment Calibration, - Field Quality Control Sample 28
Maintenance, Testing, and Inspection Procedures Summary Table
3.1.2.5 Supply Inspection and - Sampling SOPs Appendix D
Acceptance Procedures - Project Sampling SOP 29
3.1.2.6 Field Documentation Procedures |References Table
- Field Equipment Calibration, 30-31
Maintenance, Testing, and
Inspection Table
3.2 Analytical Tasks - Analytical SOPs Appendix A
3.2.1 Analytical SOPs - Analytical SOP References 32
3.2.2 Analytical Instrument Calibration Table
Procedures - Analytical Instrument 33
3.2.3 Analytical Instrument and Equipment Calibration Table
Maintenance, Testing, and Inspection Procedures - Analytical Instrument and 34
3.2.4 Analytical Supply Inspection and Equipment Maintenance,
Acceptance Procedures Testing, and Inspection Table
3.3 Sample Collection Documentation, - Sample Collection Appendix D
Handling, Tracking, and Custody Procedures Documentation Handling,
3.3.1 Sample Collection Documentation Tracking, and Custody SOPs
3.3.2 Sample Handling and Tracking System - Sample Container 36
3.3.3 Sample Custody Identification
- Sample Handling Flow 35
Diagram
- Example Chain-of-Custody Appendix B
Form and Seal
3.4 Quality Control Samples - QC Samples Table 37-38
3.4.1 Sampling Quality Control Samples - Screening/Confirmatory N/A
3.4.2 Analytical Quality Control Samples Analysis Decision Tree
3.5 Data Management Tasks - Project Documents and 39
3.5.1 Project Documentation and Records Records Table
3.5.2 Data Package Deliverables - Analytical Services Table 40
3.5.3 Data Reporting Formats - General Guidelines for Appendix C

3.5.4 Data Handling and Management
3.5.5 Data Tracking and Control

Quality Control




QAPP Worksheet #2
QAPP Identifying Information
(continued)

Assessment/Oversight

4.1 Assessments and Response Actions - Assessments and Response Appendix A (lab)
4.1.1 Planned Assessments Actions
4.1.2 Assessment Findings and Corrective - Planned Project Assessments 42
Action Responses Table
- Audit Checklists Appendix B
- Assessment Findings and 41
Corrective Action Responses
Table
4.2 QA Management Reports - QA Management Reports 43
Table
4.3 Final Project Report
Data Review
5.1 Overview
5.2 Data Review Steps - Verification (Step I) Process 44-45
5.2.1 Step I: Verification Table
5.2.2 Step II: Validation - Validation (Steps Ila and 11b) 46
5.2.2.1 Step lla Validation Activities Process Table
5.2.2.2 Step llb Validation Activities - Validation (Steps Ila and 11b) 47
5.2.3 Step IlI: Usability Assessment Summary Table
5.2.3.1 Data Limitations and Actions from |- Usability Assessment 48-50

Usability Assessment
5.2.3.2 Activities

5.3 Streamlining Data Review
5.3.1 Data Review Steps To Be Streamlined
5.3.2 Criteria for Streamlining Data Review
5.3.3 Amounts and Types of Data Appropriate
for Streamlining




QAPP Worksheet #3: Distribution List

QAPP Recipients

Title

Organization

Telephone Number

Fax Number

E-mail Address

Paul Paschke

Environmental

Hewlett-Packard

970-898-0573

970-778-4192

paul.paschke@hp.com

Program Manager Company
Charles Lindberg Senior Principal GZA 781-278-3830 781-278-5701 |charles.lindberg@gza.com
John Colbert Senior Project Manager | GZA 781-278-5892 781-278-5701 |john.colbert@gza.com

Jess Hornshy

Project Manager

TestAmerica -
Tallahassee

813-885-7427

850-878-9504

jess.hornsby@testamericainc.com

Daliz M. Estades

Puerto Rico Certified

Daliz M. Estades

787-691-0250

destades@gmail.com

Santaliz Chemist Santaliz

Gloria M. Toro Project Manager EQB 787-767-8181 787-767-8118 |gloriatoro@jca.gobierno.pr
Agrait ext. 3586

Frances M. Segarra | QA/QC Specialist EQB 787-767-8181 787-767-8118 |francessegarra@jca.pr.gov
Roman Manager ext. 3575

Jesse Avilés Project Manager EPA Region 2 787-977-5882 787-289-7104 |aviles.jesse@epa.gov




QAPP Worksheet #4-1: Project Personnel Sign-Off Sheet

Have copies of this form signed by key project personnel from each organization to indicate that they have read the applicable sections
of the QAPP and will perform the tasks as described. Ask each organization to forward signed sheets to the central project file.

Organization: GZA GeoEnvironmental, Inc.

Project Personnel Title Telephone Number Signature Date QAPP Read




QAPP Worksheet #4-2: Project Personnel Sign-Off Sheet

Have copies of this form signed by key project personnel from each organization to indicate that they have read the applicable sections
of the QAPP and will perform the tasks as described. Ask each organization to forward signed sheets to the central project file.

Organization: TestAmerica

Project Personnel Title Telephone Number Signature Date QAPP Read




QAPP Worksheet #5: Project Organizational Chart

Approval Authority:
Puerto Rico EQB

Gloria M. Toro Agrait (787-767-8181 ext. 3586)
Frances M. Segarra Roman (787-767-8181 ext. 3575)

Approval Authority:
USEPA Region 2
Jesse Alivés (787-977-5882)

Lead Organization:
Hewlett-Packard Company
Paul Paschke (970-898-0573)

Principal: Charles Lindberg (781-278-3830)
H&S Manager: Richard Ecord (781-278-3809)

QAPP Preparer: James Roehrig (781-278-5734)

Contractor Organization:
GZA GeoEnvironmental, Inc.

Project Manager: John Colbert (781-278-5892)

Project QA Officer: Chunhua Liu

(781-278-5882)

Subcontractor Organizations:

Analytical Laboratories
TestAmerica
Jess Hornshy
(General Analytical Services)
(813-855-7427)

Puerto Rico Data Certification
Daliz M. Estades Santaliz
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QAPP Worksheet #6: Communication Pathways

Communication
Drivers

Responsible
Entity

Name

Phone
Number

Procedure (Timing, Pathways, etc.)

Point of contact with EPA
and EQB

Contractor Project
Manager

John Colbert

781-278-5892

All required materials and information about the project will be
forwarded to Jesse Avilés and Gloria Toro Agrait by John Colbert for
Paul Paschke.

Manage all project phases

Contractor Project

John Colbert

781-278-5892

John Colbert will be GZA’s liaison to Paul Paschke.

Manage field-related issues

Contractor Project
Manager

John Colbert

781-278-5892

Notify John Colbert of field problems by phone or email as soon as
possible or no later than COB the next day.

QAPP changes in the field | Sampling Team James 781-278-5734 | Notify John Colbert by phone and email of changes to the QAPP made in
Leader Roehrig the field and reasons within 2 business days.

Field Reports Sampling Team James 781-278-5734 |James Roehrig will complete field reports within 30 days of field
Leader Roehrig activities.

Reporting Lab Data Quality
Issues

Laboratory Project
Manager

Jess Hornshy

813-885-7427

All QA/QC issues with project field samples will be reported by Jess
Hornsby to John Colbert by email or phone within 2 business days.

Analytical Corrective
Action

Laboratory Project
Manager

Jess Hornshy

813-885-7427

The need for corrective action for analytical issues will be determined by
Jess Hornsby.

Field and Analytical
Corrective Action

Contractor Project
Manager

John Colbert

781-278-5892

The need for corrective action for field and analytical issues will be
determined by John Colbert.

Release of Analytical Data

Contractor Principal

Charles
Lindberg

781-278-3830

No analytical data can be released until validation is completed and
Charles Lindberg has approved the release.

QAPP Amendments

EPA Project Manager
EQB Project
Manager

EQB QA/QC
Specialist Manager

Jesse Avilés
Gloria Toro
Agrait
Frances M.
Segarra
Roman

787-977-5882
787-767-8181
ext. 3586
787-767-8181
ext. 3575

Any major changes to the QAPP must be approved by Jesse Avilés,
Gloria Toro Agrait, and Frances Segarra Roman before the changes can
be implemented.*

! Major changes to the QAPP that would require pre-approval include using alternative SOP’s from what is in this document.
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QAPP Worksheet #7: Personnel Responsibilities and Qualifications Table

Name

Title

Organizational

Responsibilities

Education and Experience

Affiliation Quialifications
Paul Paschke Environmental Program HP Oversees project BS, Geology, 31 yr exp
Manager
Charles Lindberg Senior Principal GZA Oversees project BS, Civil Engineering, Licensed
Site Professional, 36 yr exp
John Colbert Senior Project Manager GZA Manages project — coordinates between lead BS Engineering, Professional
agency and subcontractors and regulatory Engineer, 20 yr exp
agencies
Chunhua Liu QA Officer/Risk Assessor GZA QA Oversight and performs risk assessment | ScD, Environmental Chemistry, 15
yr exp
James Roehrig QAPP Preparer/Project GZA Prepares QAPP, supervises field sampling and | BS, Environmental Engineering,
Engineer coordinates all field activities, performs site Professional Engineer, 5 yr exp,
inspections/audits
Richard Ecord H&S Manager GZA Oversees H&S for field activities performed by | BS, Chemistry, Certified Industrial
GZA Hygienist, Certified Safety
Professional, 23 yr exp
Jess Hornsby Project Manager TestAmerica Manages generation of analytical data BA, 13 yrexp
Jess Hornsby Lab QAO TestAmerica Performs lab QA oversight BS, Biology,
20 yr exp
Daliz M. Estades PR Certified Chemist Daliz M. Estades Certifies analytical data performed by lab MS, Environmental Management,
Santaliz Santaliz outside of Puerto Rico 21 years exp
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QAPP Worksheet #8: Special Personnel Training Requirements Table

Project Specialized Training | Training| Personnel/Groups Personnel Titles/ Location of
Function Training - Provider Date Receiving Training Organizational Training
Title or Description Affiliation Records/Certificates
of Course
Sample
Collection Subcontractor
and other OSHA. 4p-h0ur All Field Staff maintains training
. tralnlng
Field records
Activities
Laboratory Puerto Rico Data Daliz M. Estades Puerto Rico Certified S_ubc_o ntrac_t o_r
I e : . maintains training
Certification Certification Santaliz Chemist records
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QAPP Worksheet #9: Project Scoping Session Participants Sheet

Project Name: Voluntary Remedial Actions Site Name: Hewlett-Packard Voluntary Remedial
Projected Date(s) of Sampling: Ongoing Actions
Project Manager: Paul Paschke (HP) & John Colbert (GZA) | Site Location: San German, Puerto Rico
Date of Session: December 2, 2014
Scoping Session Purpose: Revisions to QAPP
Name Title Affiliation Phone # E-mail Address Project Role
Paul Paschke Environmental HP 970-898-0573 paul.paschke@hp.com Lead Organization —
Program Manager Project Manager
Charles Senior Principal GZA 781-278-3830 | charles.lindberg@gza.com Contractor —
Lindberg Principal
John Colbert Senior Project GZA 781-278-5892 john.colbert@gza.com Contractor — Project
Manager Manager
James Roehrig | Assistant Project GZA 781-278-5833| james.roehrig@gza.com QAPP Preparer
Manager

Comments/Decisions: A formal scoping session with all of the stakeholders was deemed unnecessary as this
is the fourth revision to the QAPP.

Action Items: Obtain new/updated SOPs; Update PQOs; Update schedule/timeline; Update usability
assessment

Consensus Decisions: QAPP to be finalized by April 2015
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QAPP Worksheet #10: Problem Definition

Problem Definition

Hewlett-Packard Company (HP) voluntarily operated a Groundwater Containment and Treatment System (GWCTS) at the former Digital Equipment
Corporation (Digital) facility based on groundwater contamination in exceedance of Puerto Rico Water Quality Standards (PRWQS); however, HP deactivated
this system to evaluate the effectiveness and applicability of intrinsic biodegradation with approval from the Puerto Rico Environmental Quality Board
(PREQB) on November 1, 2010. Historical groundwater samples collected indicate that dechlorination is occurring naturally at the Site. Groundwater
contamination, primarily including trichloroethylene (TCE) and its breakdown or daughter component cis-1,2-dichloroethylene (1,2-DCE), at the Site is a
result of historical use of the facility by Digital. Compaq Computer Corporation had acquired Digital in 1998 and HP and Compag Computer Corporation
merged in 2002.

Project Description

The objective of the Intrinsic Biodegradation (IB) study is to evaluate whether, in the absence of any additional remedial technologies, intrinsic biodegradation
of the residual chlorinated volatile organic compound (c\VOCs) in groundwater can continue to reduce dissolved concentrations of the cVOCs while posing no
additional risk to human or environmental receptors. The principal objectives of groundwater monitoring for the IB study are three-fold: (i) to evaluate
whether dissolved concentrations of the cVOCs at the Site continue to decline; (ii) to monitor the relative concentrations of TCE and its daughter compounds,
as well as other known biologically sensitive parameters, in order to confirm that biodegradation is occurring and to confirm the respective degradation
pathway; and (iii) to monitor conditions at perimeter wells to evaluate the potential for off-Site migration of impacted groundwater. Additionally, in an effort
to evaluate the efficacy of Enhanced Reductive Dechlorination (ERD) as a cVOC management of migration measure at the Site, HP is proposing an ERD pilot
test targeting the areas in the vicinity of monitoring wells OW-307 and OW-101.

Project Decision Conditions

The contaminant concentrations may take several years to stabilize on Site following the ERD pilot test. Additionally, it may take several rounds of
subsequent data collection to gain clarity and certainty that steady state has been established, and as a result the verification of temporal and/or spatial
concentration trends will be a protracted process. However, if an interim unfavorable condition is observed and confirmed, corrective actions will be
implemented. Unfavorable conditions that would be of particular concern include confirmed trends demonstrating significantly increasing concentrations of
TCE in groundwater, reversal of daughter-product dominant concentrations, absence of supporting data regarding intrinsic biodegradation activity from
secondary lines of evidence and/or evidence of plume advancement. If such conditions are suspected and confirmed, additional remedial response actions will
be considered, including additional ERD injections or in-situ chemical oxidation for localized areas and/or other remedial approaches that are deemed
appropriate for the given condition. Similarly, if groundwater contouring indicates that flow patterns change significantly, additional monitoring wells may be
installed downgradient of Site in the direction of groundwater flow. Since implementation of the IB study, seven additional wells have been installed on- and
off-Site.
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QAPP Worksheet #11: Project Quality Objectives/Systematic Planning Process Statements

Who will use the data?
Data will be used by GZA to generate status reports. Data will be presented to regulatory agencies (USEPA and EQB) in these status reports.

What will the data be used for?
GZA will use the data to evaluate the efficacy of the remedial actions, including intrinsic biodegradation.

What type of data are needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory techniques, sampling
techniques)

Due to Site historical use, VOCs analyses (including cVOCs) are needed. To evaluate the efficacy of intrinsic biodegradation of the Site constituents, analyses
of biodegradation parameters (dissolved iron, total organic carbon, pH, oxidation-reduction potential (ORP), dissolved oxygen (DO), methane, ethane, and
ethane) are needed. Three of those parameters (pH, ORP, and DO) will be measured in the field. Field sampling and laboratory methods will follow
appropriate SOPs.

How “good” do the data need to be in order to support the environmental decision?
Samples must support evaluations of risk and efficacy of the remedial actions. The VOC data collected will be evaluated by data usability assessments.

How much data are needed? (number of samples for each analytical group, matrix, and concentration)
Number of samples must be sufficient for evaluations of extent of groundwater impact, risk and efficacy of the remedial actions.

Where, when, and how should the data be collected/generated?
Data will be collected at the Site on a schedule to be determined by Site conditions. Sampling method will follow the appropriate SOP.

Who will collect and generate the data?
Data collection will be performed under the direction of GZA. Generation of the data will be performed by TestAmerica.

How will the data be reported?
The data will be reported in status reports.

How will the data be archived?
The data will be archived by GZA on backed-up servers for 5 years.
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QAPP Worksheet #12: Measurement Performance Criteria Table

Matrix Groundwater
Analytical Group VOCs
Concentration Level |High/Low
Data Quality Measurement Performance QC Sample and/or Activity | QC Sample Assesses Error
Analytical Indicators Criteria ! Used to Assess for Sampling (S), Analytical
Sampling Procedure | Method/SOP (DQIs) Measurement Performance (A) or both (S&A)
3.1.2 8260B/1 Precision — Lab, RPD < 20% LCS/LCSD; MS/MSD LCS/LCSD - A
Field MS/MSD — S&A
Accuracy/Bias - 70% < %R < 130% LCS/LCSD; MS/MSD LCS/LCSD - A
Lab MS/MSD — S&A

Accuracy/Bias -
Contamination

No target compounds above
laboratory reporting limit

Method blank, trip blank

Method blank — A
Trip blank — S&A

Precision - Field RPD < 20% Field duplicate; MS/MSD S&A
Completeness > 90% usable laboratory analysis Data completeness check A
Sensitivity 50-150% recovery at method MDL study A

detection limit (MDL) (guidance)
Accuracy/Bias < 20%RSD; RRF > 0.050 Initial Calibration A
Accuracy/Bias <20%D; RRF > 0.050 Opening & Closing A
Continuing Calibration
Verification

Accuracy/Bias 80% < %R < 120% Surrogates A
Accuracy/Bias Internal Standard A

<30 second change in retention time
compared with last initial calibration;
<factor of 2 (-50% to +100%)
change in internal standard area
compared with initial calibration

The Measurement Performance Criteria listed are specific to TestAmerica. Appendix C also lists the QC requirements for the secondary analyses.
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QAPP Worksheet #13: Secondary Data Criteria and Limitations Table

Data Generator(s)
(Originating Org., Data

Data Source Types, Data
(Originating Organization, Generation/Collection How Data Will
Secondary Data Report Title, and Date) Dates) Be Used Limitations on Data Use
Groundwater Data | GZA, Status Reports, GZA (TestAmerica), Historical VOC | Generally, analytical methods, sampling SOPs, and the

multiple reports: database has

been generated through 4
phases of investigation

VOC concentration data,
multiple events

Concentrations

personnel responsible for sample collection remains
generally the same as those established for the investigation
phases of this project in the original QAPP for continuity
and comparability of data sets. Sampling methods changed
following the implementation of Revision 3 of the QAPP.

Sampling methods will remain the same after
implementation of this Revision 4 of the QAPP.

Biodegradation
Parameters Data

GZA, Collected during

Sampling Events, Ongoing

GZA (TestAmerica),
TOC, dissolved iron,
methane, ethane, ethene,
pH, DO, ORP, Ongoing

Secondary
Lines of
Evidence

Sampling and analytical SOPs contained in this QAPP will
be used for these parameters. Because these data will be
used as secondary lines of evidence, the quality assurance
for these parameters will not be as strict as it is for the
VOCs.
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QAPP Worksheet #14: Summary of Project Tasks

Sampling Tasks:

1.  Wells will continue to be sampled on a semi-annual or biennial frequency depending on the findings at each particular well in accordance with the updated IB
Work Plan.

2. Water level measuring will be conducted at the time of the semi-annual sampling. This change from quarterly to semi-annually is in general accordance with
the IB Work Plan and Revision 3 of the QAPP.

Analysis Tasks:
1. Monitoring wells will be analyzed for VOCs and biodegradation parameters (dissolved iron, total organic carbon, pH, oxidation-reduction potential (ORP),

dissolved oxygen (DO), methane, ethane, and ethane). The parameters pH, ORP, and DO will be measured in the field.

Quality Control Tasks:
1. Implement SOPs for sampling and sample preparation/analysis methods. QC samples are described on Worksheet #26.

Secondary Data:
1. See Worksheet #13.

Data Management Tasks:
1. Analytical data will be input in a database following data validation.

Documentation and Records:
1. See Worksheet #29.
2. Copy of finalized QAPP will be retained in a central file by GZA.

Data Packages:
1. TestAmerica will provide a data package with analytical results for each sampling round. Samples will be run in batches of fewer than 20; however, each

round of sampling will be reported as one data package for ease of Puerto Rico data certification and validation.
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Data Review Tasks:

1.

Data review, which includes an in-house examination to check that data have been recorded, transmitted, and processed correctly and data verification,
which includes the evaluation of completeness, correctness, and conformance/compliance of a specific data set will be performed by TestAmerica.

A Puerto Rico-Certified Chemist will verify that the laboratory data validation report is complete and correct.

GZA will perform data validation on the VOC data in accordance with the EPA Region 2 Data Validation SOPs located on the EPA Region 2 webpage
(http://www.epa.gov/region02/ga/documents.htm) for the VOC data collected for the groundwater monitoring rounds. The criteria for accepting, rejecting,
or qualifying data is included in the SOPs. Data validation will not be performed on analytes other than the VOCs because they are being used as secondary
evidence only.

Validated data and related field logs/notes/records will be reviewed to evaluate overall usability of the data for project purposes. Data limitations will be
assessed and data will be compared to Project Quality Objectives (PQOs) and required Action Limits. Corrective action is initiated, as necessary. Final data
will be input into database, with the necessary qualifiers, and tables, charts, and graphs are generated. Should reconciliation of the data be needed, it will be
accomplished through additional sampling and analysis. The objective of the additional sampling and analysis would be to meet PQOs. Data reconciled
would be reported in the appropriate regulatory reporting obligation.
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Matrix: Groundwater
Analytical Group: VOCs
Concentration Level: Low-High

QAPP Worksheet #15: Reference Limits and Evaluation Table

Project Quantitation

Analytical Method: 8260B

Achievable Laboratory Limits

Project Action Limit Limit
Analyte CAS Number (ug/L)? (ug/L) ? MDLs Method QLs MDLs QLs
TCE 79-01-6 5.0 1.0 0.020 ug/L 0.50 ug/L 0.61 ug/L 1.0 ug/L
Cis-1,2-DCE 156-59-2 70 1.0 0.060 ug/L 0.50 ug/L 0.65 ug/L 1.0 ug/L
\Vinyl Chloride (VC) 75-01-4 0.25 1.0 0.040 ug/L 0.50 ug/L 0.71 ug/L 1.0 ug/L

Project Action Limits are the Puerto Rico Water Quality Standards (PRWQS) or USEPA Maximum Contaminant Level (MCL) if no PRWQS is available.

2Project Quantitation Limits are for non-diluted samples and are the Achievable Laboratory Limits QLs.
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QAPP Worksheet #16: Project Schedule/Timeline Table

Dates (MM/DD/YY)
Anticipated Date(s) | Anticipated Date
Activities Organization of Initiation of Completion Deliverable Deliverable Due Date
QAPP Preparation GZA 8/1/14 4/6/15 QAPP 4/6/15
Intrinsic Biodegradation |GZA 8/1/14 4/6/15 Intrinsic Biodegradation Study 4/6/15
Study Work Plan
Monitoring Site GZA Ongoing Ongoing Semi-Annual Project Progress Ongoing
Conditions Reports
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QAPP Worksheet #17: Sampling Design and Rationale

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach):

The sampling approach that will be used at the Site following implementation of this Revision 4 of the QAPP consists of semiannual or biennial
sampling of select wells for VOCs and/or biodegradation parameters and semiannual comprehensive groundwater level measurements. The
rationale for choosing this approach is based on the Site Conceptual Model and the historical concentrations in the wells.

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed and at
what concentration levels, the sampling locations (including QC, critical, and background samples), the number of samples to be taken,
and the sampling frequency (including seasonal considerations) [May refer to map or Worksheet #18 for details]:

See Worksheet #18 and attached Site Plan (Figure 1) for details.
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QAPP Worksheet #18: Sampling Locations and Methods/SOP Requirements Table

Sampling
Hydrogeologic | Analytical | Concentration | Number of Samples (identify SOP Rationale for
Sampling Location/ID Number Matrix Unit Group Level field duplicates) Reference | Sampling Location

GZz-519U, OW-101, GZ-503L, Groundwater | See Site Plan [VOCs, Low-High 18 (14 field samples, 1 3.12 Exhibit an apparent
GZ-504L, OW-304L, OW-307, dissolved duplicate, 1 MS/MSD, 1 increasing temporal
WB-3L, WB-4L, GZ-504R, GZ- iron, TOC, equipment blank if non- trend for [TCE] or
505R, GZ-506R, IW-1, IW-2, methane, dedicated pump is used, & 1 are considered
IW-3 ethane, trip blank per cooler of source area wells

ethane, VOA vials) sampled semi- or are being

DO, ORP, annually evaluated for the

pH ERD pilot test
GZz-515U, OW-301 Groundwater | See Site Plan [VOCs, Low-High 2 (2 field samples) sampled |3.1.2 Considered

dissolved biennially background wells

iron, TOC,

methane,

ethane,

ethane,

DO, ORP,

pH
GZ-504U, GZ-702U, OW-402U, |Groundwater |See Site Plan |VOCs, Low-High 21 (17 field samples, 1 3.12 Exhibit an apparent
WB-1U, GZ-501L, GZ-701L, DO, ORP, duplicate, 1 MS/MSD, 1 stable or
OW-101L, WB-1L, WB-2L, GZ- pH equipment blank if non- decreasing
601R, GZ-701R, GZ-702R, GZ- dedicated pump is used, & 1 temporal trend for
703R, OW-304R, OW-404R, trip blank per cooler of [TCE]
OwW-404U, WB-2U VOA vials) sampled semi-

annually
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Sampling

Hydrogeologic | Analytical [ Concentration | Number of Samples (identify SOP Rationale for
Sampling Location/ID Number Matrix Unit Group Level field duplicates) Reference | Sampling Location
GZ-501U, GZ-503U, GZ-506U, |[Groundwater |See Site Plan [VOCs, 28 (24 field samples, 2 3.12 [TCE] below
GZz-511U, OW-105, OW-304U, DO, ORP, duplicates, 1 MS/MSD, &1 Puerto Rico Water
OW-305U, DEC-2040, GZ- pH trip blank per cooler of Quality Standard or

502L, GZ-505L, GZ-601L, OW-
1, OW-102, OW-401, OW-402L,
OW-403L, OW-404L, OW-405,
OW-407, OW-408, BR-308,
DEC-203R, OW-402R, OW-305I

VOA vials) sampled
biennially (every other year)

exhibit an apparent
stable or
decreasing
temporal trend for
[TCE] and have
on-Site wells
down-gradient of
them
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QAPP Worksheet #19: Analytical SOP Requirements Table

Analytical and

Preservation
Requirements

Preparation Containers (chemical, Maximum Holding
Concentration Method/SOP Sample (number, size, | temperature, light | Time (preparation/
Matrix Analytical Group Level Reference Volume and type) protected) analysis)
Groundwater VOCs Low/High 8260B+5030/1 120 mL (3) 40 mL VOA Ice, HCI to pH <2 14 days (7 days if
vials unpreserved)
Groundwater TOC Low SM5310C/2 120 mL (3) amber 40 mL | Ice, H2SO4 to pH <2 28 days
VOA vials
Groundwater Dissolved Iron Low 6010B+3005A/5 200 mL (1) 250 mL Field filter, then 6 months
plastic HNO3 to pH <2
Groundwater Methane, Ethane, Low RSK-175/6 40 mL (3) 40 mL VOA Ice, HCI to pH <2 14 days

Ethene

vials
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QAPP Worksheet #20: Field Quality Control Sample Summary Table

_ Analytical | Concentration Analytlcal_and No. qf No. of_FleId No. of N(_). of No. _of No._of Total No. of

Matrix Preparation Sampling | Duplicate Field Equip. Trip | Samples to
Group Level . . . MS/MSD Lab
SOP Reference* | Locations Pairs Blanks Blanks |Blanks a

Groundwater VOCs! Low-High 8260B+5030/1 31, 572 4,6 2,3 1perday| 1perday® | 3,5 42,712

Groundwater TOC Low SM5310C/2 31,57 31,54

Groundwater | Dissolved Iron Low 6010B+3005A/5 | 14,16 14,16

Groundwater Methane, Low RSK-175/6 14,16 14,16

Ethane, Ethene

1 One trip blank per cooler of VOA vials will be included for the VOCs.

2 Semiannual sampling event numbers are shown first. Biennial sampling event numbers are shown second.
3 One equipment blank per day when non-dedicated equipment is used.

4The SOPs referenced above are included in Appendix A of the QAPP.
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QAPP Worksheet #21: Project Sampling SOP References Table

Modified for
Reference Originating Project Work?
Number Title, Revision Date and/or Number Organization Equipment Type (YIN)
1.1.1 Overburden “Machine Operated Hollow-Stem Augering” Boring, 03/08/91, Rev. No. 3 | GZA See SOP in Appendix D N
1.1.2 Overburden Boring — “Wash and Drive”, 03/08/91, Rev. No. 3 GZA See SOP in Appendix D N
1.2.1 Rock Core Drilling, 03/08/91, Rev. No. 3 GZA See SOP in Appendix D N
1.2.2 Rotary Drilling, 01/29/86, Rev. No. 2 GZA See SOP in Appendix D N
2.1 Well Installations — Overburden Well, 05/15/09, Rev. No. 4 GZA See SOP in Appendix D N
2.3 Well Installations — Bedrock Well, 03/08/91, Rev. No. 3 GZA See SOP in Appendix D N
2.4 Well Development, 5/29/91 GZA See SOP in Appendix D N
3.1.1 Sample Collection — Surface Waters, 03/08/91, Rev. No. 3 GZA See SOP in Appendix D N
3.1.2 Sample Collection - Monitoring Wells, 3/2010, Rev. No. 5 GZA See SOP in Appendix D N
3.1.7.1 Sample Collection — Surface Soil, 01/29/86, Rev. No. 2 GZA See SOP in Appendix D N
3.1.7.2 Sample Collection — Subsurface Soil, 01/29/86, Rev. No. 2 GZA See SOP in Appendix D N
3.1.8 Sample Collection — Lake, Pond, and Stream Sediments, 01/29/86, Rev. No. 2 GZA See SOP in Appendix D N
3.2.3 Chain-Of-Custody Record Keeping, 03/23/87, Rev. No. 1 GZA See SOP in Appendix D N
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QAPP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection Table

. . Calibration | Maintenance | Testing | Inspection Acceptance Corrective Responsible
Field Equipment Activity Activity Activity | Activity Frequency Criteria Action Person SOP Reference’
) ) Re-analyze o
Photo-lonization Calibrate with Battery Check stgndard._ Ifitis MmIRAE 2000
Detector: MiniRAE Manufacturer— Inspect Vapor Daily +/- 10% still outside the _ GZA Opc_eratlon and
2000 Supplied Element acceptance criteria Maintenance
Standard then replace with Manual
a different meter.
Electronic Water Water Level
Level Indicator: Slope Battery Check Daily GZA Indicator
Indicator Instruction Sheet
Re-analyze
Calibrate with standard. Ifitis
Manufacturer- still outside the
Supplied Weekly +-10% acceptance criteria
Standards then replace with In-Situ
Water Quality Meter: a different meter. SmarTROLL
In-Situ SmarTROLL Battery Check GZA Operator ‘s
Inspect Manual
Temperature, .
Conductivity, Daily
and pH
Elements
Vibrating Wire Send to Sﬁ?gﬁ;{gﬁtmg
Readout Box: Geokon | Manufacturer Yearly GZA Box Instruction
GK-403 for Calibration
Manual
Model LC-2
Single Channel Semi- Single Channel
Datalogger: Geokon Battery Check GZA Datalogger
Annually A
LC-2 Instruction
Manual
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. . Calibration | Maintenance | Testing | Inspection Acceptance Corrective Responsible "
Field Equipment Activity Activity Activity | Activity Frequency Criteria Action Person SOP Reference
Proactive Inspect Proactive Pump &
Tempest/Twister P . Before Use Controller

Connections
Pump Brochure

! Equipment User Manuals can be found in Appendix E.
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QAPP Worksheet #23: Analytical SOP References Table

Rev. No. 5

Definitive or Organization | Modified for Project
Reference Screening Analytical Performing Work?
Number Title, Revision Date, and/or Number Data Group Instrument Analysis (YIN)
1 SA-V0-004, Rev. 1: Volatile Compounds by Definitive VOCs Agilent GC/MS TestAmerica N
GC/MS (8260B) Savannah
2 SA-GE-204, Rev. 4: Carbon Content in Water: | Definitive TOC Tekmar Phoenix TestAmerica N
Total Organic Carbon (TOC, SM 5310B) 8000 Savannah
3 SA-ME-050, Rev. 15: Liquid Preparation Preparation/ | Dissolved Iron | TJA 61E OR Varian | TestAmerica N
Procedures for ICP and ICP/MS AND Definitive ICP Savannah
SA-ME-070, Rev. 16: ICP Analysis (Methods
200.7 and 6010B)
4 SA-V0-007, Rev. 2: Dissolved Gases in Water | Definitive Methane, Agilent GC w. TestAmerica N
(RSK-175) Ethane, Ethene | FID/TCD Savannah
3.1.2 Sample Collection - Monitoring Wells, 3/2010, Definitive DO, ORP, pH |In-Situ SmartTroll GZA N

!Laboratory SOPs are located in Appendix A of the QAPP.
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QAPP Worksheet #24: Analytical Instrument Calibration Table

Calibration Frequency of Corrective Person Responsible
Instrument Procedure Calibration Acceptance Criteria Action (CA) for CA SOP Reference!

Agilent GC/MS 6 — 9 point cal curve | As needed/6 RSD <20% or cc>0.990 + ICV | Reanalyze curve; |Analyst 1

months 70-130%; CCV 80-120% reanalyze ICV
Tekmar Phoenix 6 point cal curve As needed/ Linear, cc >0.990 + ICV 70- | Reanalyze curve; |Analyst 2
8000 monthly 130%; CCV 90-110% reanalyze ICV
TJA 61E OR Varian |2 point cal (zero and | Each day/each run | Readback of high std. 95- Reanalyze curve; |Analyst 3
ICP high) 105%-+ICV 90-110%; reanalyze high

CCV90-110% std/Icv

Agilent GC w. 7-10 point cal curve |As needed RSD <25% or cc>0.990+ICV | Reanalyze curve; |Analyst 4
FID/TCD 75-125%; CCV 75-125% reanalyze ICV
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QAPP Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

lines and syringe, clean or
replace as needed

Instrument/ Testing Acceptance | Corrective | Responsible SOP
Equipment Maintenance Activity | Activity Inspection Activity Frequency Criteria Action Person Reference!
Agilent GC/MS | 1. replace column N/A 6. inspect injection port 1. as needed N/A N/A TestAmerica |1
2. add/change pump oil septa, sleeve, and liner, 2. as needed Analyst
3. clean source change as needed 3. as needed
4. replace trap 7. inspect autosample 4. as needed
5. replace gas cylinder tubing and syringe, replace |5. at 500 psi
as needed 6. weekly
7. weekly
Tekmar 1. replace catalyst N/A 3. inspect detector 1. as needed N/A N/A TestAmerica |2
Phoenix 8000 | 2. fill humidifier windows, clean as needed | 2. as needed Analyst
4. inspect syringe, clean or | 3. weekly
replace as needed 4. monthly or as needed
TIAG1E OR |1.rotate pump tubing, |N/A 3. inspect filters, clean or | 1. every other day N/A N/A TestAmerica |3
Varian ICP replace as needed replace as needed 2. as needed Analyst
2. clean nebulizer 4. inspect torch tip, clean | 3. monthly
or replace as needed 4. weekly
Agilent GC w. | 1. replace column N/A 3. inspect injection port, | 1. as needed N/A N/A TestAmerica |4
FID/TCD 2. clean detectors change septa, sleeve, liner |2. as needed Analyst
as needed 3. daily
4. inspect autosampler 4. weekly

1See Appendix A for SOPs.
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QAPP Worksheet #26: Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): James Roehrig/GZA

Sample Packaging (Personnel/Organization): James Roehrig/GZA

Coordination of Shipment (Personnel/Organization): James Roehrig/GZA & Jess Hornshy/TestAmerica

Type of Shipment/Carrier: Air/FedEx

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Jess Hornsby /TestAmerica

Sample Custody and Storage (Personnel/Organization): Jess Hornsby /TestAmerica

Sample Preparation (Personnel/Organization): Jess Hornsby /TestAmerica

Sample Determinative Analysis (Personnel/Organization): Jess Hornsby /TestAmerica

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 30 days after the final report is issued

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 30 days after the final report is issued

Biological Sample Storage (No. of days from sample collection): N/A

SAMPLE DISPOSAL

Personnel/Organization: Jess Hornsby /TestAmerica

Number of Days from Analysis: Unconsumed sample material will be discarded in an environmentally sound manner by the laboratory two weeks after
holding times for the assigned analyses have expired. TestAmerica will dispose of samples, sample extracts and digestates 30 days after the final report is
issued.
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QAPP Worksheet #27: Sample Custody Requirements

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Sample collection will be conducted in accordance with the appropriate SOP. Sample custody will be documented to support the data quality objectives. Samples
will be packed into a cooler with frozen "blue ice" or ice cubes for delivery to the laboratory. The cooler will be transported to the laboratory by a courier, using
custody seals.

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):

The samples will be inspected by the Laboratory Sample Controller, or other qualified laboratory personnel. The Sample Receipt Checklist is used to document
the receipt of the samples and includes a check for breakage, correct container and preservative, temperature of the cooler, holding times, and for other factors
that may affect quality. The samples will be compared to their description on the COC form. Discrepancies in the number or the designations of the samples will
be noted on the form, brought to the attention of the GZA Project Manager and resolved at the site team’s instruction. The COC form will be signed and the date
and time recorded to formally accept the samples into laboratory custody.

The sampling date of each sample will be recorded on the COC by the sampler. The sample holding times (see Worksheet #19) will be checked to demonstrate
that the samples can be extracted and/or analyzed within the appropriate holding times.

A copy of the COC form will be sent to the GZA Project Manager by the laboratory. The original COC form will be retained in laboratory files. Additional
COC copies will be retained by the laboratory.

Once samples have been labeled with unique laboratory identification numbers, they will be placed in the refrigerator. Refrigerator temperatures will be
maintained at 1.5 to 6° Celsius and will be monitored twice each business day.

The laboratory will file the original COC form, the raw data, and a copy of the analytical report.

Unconsumed sample material will be discarded in an environmentally sound manner by the laboratory two weeks after holding times for the assigned analyses
have expired. TestAmerica will dispose of samples, sample extracts and digestates 30 days after the final report is issued.

Sample Identification Procedures:
Labels will be affixed to the sample containers with the following information: sample number, sample location, date/time, and name of sampler.

Chain-of-custody Procedures:

Samples will be tracked through collection, shipment, and laboratory receipt by a COC form. The COC form will be signed by the individuals who handle the
samples. The original COC accompanies the samples until the project is complete and is kept in a permanent project file. A copy of the COC is also kept with the
GZA Project Manager, the laboratory manager, and attached to the data package. An example COC, shipping order, and custody seal are included in Appendix B.
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Matrix Groundwater
Analytical Group VOCs
Concentration Level Low/High
Sampling SOP 3.2.1
Analytical Method/ SOP 8260B/1
Reference

Field Sampling GZA

Organization

Analytical Organization

TestAmerica

QAPP Worksheet #28: QC Samples Table

Savannah
No. of Sample Locations 57
Method/SOP QC
Acceptance Limits Data Quality
(Measurement Person(s) Responsible Indicator
QC Sample Frequency/ Number Performance Criteria) Corrective Action for Corrective Action (DQI)
Method Blank 1/20 field samples <MDL Reanalyze associated samples TestAmerica Analyst Accuracy
LCS/LCSD 1 set/20 field samples 70-130% Reanalyze associated samples TestAmerica Analyst Accuracy
RPD < 20% Precision
MS/MSD 1 set/20 field samples 70-130% Flag parent sample and narrate TestAmerica Accuracy
RPD <20% Analyst/Project Manager |  Precision
Field Duplicate 1 set/10 field samples RPD < 20% Flag parent sample and narrate | GZA GeoEnvironmental, |  Precision
Inc. Project QA Officer
Initial Calibration When %D of CCVS <20%RSD; RRF > 0.050 Flag parent sample and narrate TestAmerica Analyst Accuracy
has gross exceedance
Continuing Calibration | Every 12 hours before %D<20% Flag parent sample and narrate TestAmerica Analyst Accuracy
Verification Standard analysis of method
blanks and samples
Surrogates All samples, blanks, 80-120% Flag parent sample and narrate TestAmerica Analyst Accuracy

LCS, MS
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QC Sample

Frequency/ Number

Method/SOP QC
Acceptance Limits
(Measurement
Performance Criteria)

Corrective Action

Person(s) Responsible
for Corrective Action

Data Quality
Indicator

(OQI)

Internal Standard

All samples and
standards

<30 second change in
retention time compared
with last initial calibration;
<factor of 2 (-50% to
+100%) change in internal
standard area compared with
last initial calibration

Reanalyze associated samples

TestAmerica Analyst

Accuracy/Bias
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QAPP Worksheet #29: Project Documents and Records Table

Sample Collection
Documents and Records

On-site Analysis Documents
and Records

Off-site Analysis Documents and
Records

Data Assessment Documents and
Records

Other

Field Notes

Sample Receipt, Custody, and
Tracking Records

Sample Receipt, Custody, and
Tracking Records

Data Validation Reports (including data
package completeness check)

Status Report

Chain-of-Custody Records

Equipment Calibration Logs

Equipment Calibration Logs

Corrective Action Forms

Logs

Air Bills Equipment Maintenance, Equipment Maintenance, Testing,
Testing, and Inspection Logs |and Inspection Logs
Custody Seals Sampling & Field Parameters | Sample Prep Logs

Field Audit Checklist *
(including field sampling)

Field Audit Checklist *
(including field analysis)

Reported Field Sample Results

Corrective Action Forms

Lab Reports (Reported Results for
Standards, QC Checks, and QC
Samples, sample disposal records
and raw data)

Corrective Action Forms

! See Appendix B for example field audit checklist.
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QAPP Worksheet #30: Analytical Services Table

Backup
Laboratory/
Organization
(Name and
Address, Contact
Sample Data Package Laboratory/Organization Person and
Analytical Concentration | Locations/ID Turnaround (Name and Address, Contact Telephone
Matrix Group Level Numbers Analytical SOP Time Person and Telephone Number) Number)
Groundwater | VOCs Low/High See QAPP SA-V0O-004, Rev. |28 Days TestAmerica Laboratories, N/A
Worksheet 1: Volatile Inc.; Jess Hornshy 813-885-
#18 Compounds by 7427
GC/MS (8260B)
Groundwater | TOC Low See QAPP SA-GE-204, Rev. |28 Days TestAmerica Laboratories, N/A
Worksheet 4: Carbon Content Inc.; Jess Hornshy 813-885-
#18 in Water: Total 1421
Organic Carbon
(TOC)
Groundwater Dissolved Low See QAPP SA-ME-050, Rev. |28 Days TestAmerica Laboratories, N/A
Iron Worksheet 15: Liquid Inc.; Jess Hornshy 813-885-
#18 Preparation 421
Procedures for ICP
and ICP/MS AND
SA-ME-070, Rev.
16: ICP Analysis
(Methods 200.7 and
6010B)
Groundwater Methane, Low See QAPP SA-V0-007, Rev. |28 Days TestAmerica Laboratories, N/A
Ethane, Worksheet | 2: Dissolved Gases Inc.; Jess Hornsby 813-885-
Ethene #18 in Water (RSK- 421
175)
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QAPP Worksheet #31:

Planned Project Assessments Table

Organization

Person(s) Responsible for
Performing Assessment

Person(s) Responsible for
Responding to Assessment

Person(s) Responsible for
Identifying and Implementing

Person(s) Responsible for
Monitoring Effectiveness of CA

Assessment Internal or | Performing | (Title and Organizational Findings (Title and Corrective Actions (CA) (Title and (Title and Organizational
Type Frequency | External Assessment Affiliation) Organizational Affiliation) Organizational Affiliation) Affiliation)
Data Each test | Internal | TestAmerica | Analyst, department [ Analyst, department Analyst, department QA manager; TA Savannah
review Savannah manager; TA manager; TA Savannah |manager; TA Savannah
Savannah
Report Each Internal | TestAmerica | Project manager; TA | Department manager; Project manager, department | QA manager, project manager;
review report Savannah Savannah TA Savannah manager; TA Savannah TA Savannah
Department | Annually | Internal | TestAmerica | QA manager; TA Department manager; Department manager; TA QA manager; TA Savannah
audits Savannah | Savannah TA Savannah Savannah
Data Each External |GZA Chunhua Liu, Risk John Colbert, Project John Colbert, Project John Colbert, Project
Usability  [sampling Assessor; GZA Manager, GZA Manager, GZA Manager, GZA
event
Field Audit | Annually [Internal |GZA James Roehrig, John Colbert, Project John Colbert, Project John Colbert, Project

Project Engineer

Manager, GZA

Manager, GZA

Manager, GZA
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QAPP Worksheet #32: Assessment Findings and Corrective Action Responses

Individual(s) Receiving

Nature of Individual(s) Notified Nature of Corrective Corrective Action
Assessment Deficiencies of Findings (Name, Timeframe of Action Response Response (Name, Title, Timeframe for
Type Documentation | Title, Organization) Notification Documentation Org.) Response
Data Written Audit John Colbert, Project |48 hours after Letter Jess Hornsby Project 24 hours after
Usability Report Manager, GZA audit Manager, TestAmerica & notification
James Roehrig, Sampling
Team Leader, GZA
Field Audit | Written Audit John Colbert, Project |48 hours after Letter James Roehrig, Sampling 24 hours after

Report

Manager, GZA

audit

Team Leader, GZA

notification
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QAPP Worksheet #33: QA Management Reports Table

Type of Report

Frequency (daily, weekly
monthly, quarterly, annually,
etc.)

Projected Delivery Date(s)

Person(s) Responsible for
Report Preparation (Title and
Organizational Affiliation)

Report Recipient(s) (Title
and Organizational
Affiliation)

Data Usability Report

Each Sampling Event

\Within 4 weeks of receipt of
data from field and laboratory.

Chunhua Liu, Risk Assessor;
GZA

John Colbert, Project Manager,
GZA

Field Audit

Annually

\Within 4 weeks of completion

of field work

James Roehrig, Project

Engineer; GZA

John Colbert, Project Manager,
GZA
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QAPP Worksheet #34: Verification (Step I) Process Table

Internal/ Responsible for
External Verification (Name,
Verification Input Description Organization)

Chain-of-custody and The samples will be inspected by the Laboratory Sample Controller, or other | Internal Laboratory Sample
shipping forms qualified laboratory personnel. The Sample Receipt Checklist is used to Controller

document the receipt of the samples and includes a check for breakage, TestAmerica

correct container and preservative, temperature of the cooler, holding times,

and for other factors that may affect quality.
Audit Reports Performance audits may consist of blind samples, or split samples with Internal Jess Hornsby

another laboratory. Internal performance audits consist of a Laboratory QA TestAmerica

Officer ordering blind samples and double blind samples for the laboratory

as the need arises. These samples are used for internal purposes only. The

scores are discussed with the appropriate Laboratory Supervisor.

The Laboratory’s Corporate QA Manager performs an annual audit each

year to determine if the procedures implemented by the TestAmerica

divisions are in compliance with the QA plan and the SOPs.

Upon report completion, a copy of the audit reports will be placed in the site | External John Colbert

file. If corrective actions are required, a copy of the documented corrective GZA

action taken will be attached to the appropriate audit report in the site file.

Site file audit reports will be reviewed periodically internally to check that

that all appropriate corrective actions have been taken and that corrective

action reports are attached. If corrective actions have not been taken, the site

manager will be notified so thataction is taken.
Field Notes Field notes will be reviewed by GZA and kept in the site file. Internal John Colbert

GZA
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Internal/

Responsible for

External Verification (Name,
Verification Input Description Organization)
Laboratory Data The laboratory will prepare a data validation report. Internal Jess Hornsby TestAmerica
A Puerto Rico-Certified Chemist will verify that the laboratory data External Daliz M. Estades Santaliz
validation report is complete and correct.
The laboratory’s data validation information will be reviewed and GZA will | External Chunhua Liu, GZA

perform an independent data validation on the VOC data in accordance with
the EPA Region 2 Data Validation SOPs located on the EPA Region 2
webpage (http://www.epa.gov/region02/ga/documents.htm) for the VOC
data collected for the groundwater monitoring rounds. The criteria for
accepting, rejecting, or qualifying data is included in the SOPs. Data
validation will not be performed on analytes other than the VOCs because
they are being used as secondary evidence only
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QAPP Worksheet #35: Validation (Steps Ila and I1b) Process Table

Step Responsible for Validation
Ila/llb Validation Input Description (Name, Organization)

b Onsite analytical work Onsite analytical data will be reviewed against QAPP requirements for John Colbert, GZA
completeness and accuracy based on the field calibration records and field
notes.

lla SOPs Check that sampling and analytical SOPs were followed. John Colbert, GZA

Ia/llb Documentation of Method | Establish that the method required QC samples were run and met required Jess Hornsby, TestAmerica

QC Results limits.
Ib Project Quantitation Limits | Check that sample results met the project quantitation limits Chunhua Liu, GZA
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QAPP Worksheet #36: Validation (Steps Ila and 11b) Summary Table

Data Validator

(title and
organizational
Step lla/llb Matrix Analytical Group | Concentration Level | Validation Criteria affiliation)
lla Groundwater VOCs Low/Medium Puerto Rico Certified Daliz M. Estades
Chemist Santaliz
Ib Groundwater VOCs Low/Medium Region 2 Data Chunhua Liu, GZA

Validation Guidance
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QAPP Worksheet #37: Usability Assessment

Data validation will be performed for VOC data generated for the project. Data generated for biodegradation parameters, from either the field or
from the laboratory, will not undergo data validation because they will be used as secondary evidence only, and do not require a formal data
validation.

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and computer
algorithms that will be used:

The data usability assessment is an evaluation based on the results of data quality in the context of the overall project decisions or objectives. A
usability assessment evaluates whether data meet project quality objectives as they relate to the decision to be made, and evaluates whether data
are suitable for making that decision. All types of definitive data (e.g., sampling, on-site analytical, off-site laboratory) are relevant to the
usability assessment. The usability assessment is the final step of data review and can be performed only on data of known and documented
quality.

The following items will be assessed and conclusions drawn based on their results:

Precision — Results of laboratory and laboratory duplicates, sample and field duplicates, laboratory control sample (LCS) and laboratory control
sample duplicate (LCSD), and matrix spike (MS) and matrix spike duplicate (MSD) will be evaluated. For each duplicate pair, the relative
percent difference (RPD) will be calculated for each analyte when the original and duplicate values are greater than or equal to the quantitation
limit. The RPDs will be checked against the measurement performance criteria presented in this QAPP (Worksheet #12). A discussion will
follow summarizing the results of the laboratory and field precision. Conclusions about the precision of the analyses will be drawn and limitations
on the use of the data will be described. Calculated RPDs (in percentage) are only applicable when the sample values are greater than or equal to
two times the respective analytical reporting limits (RLs). For the primary and duplicate sample results that are less than two times the respective
analytical RL, the precision goal is met when the absolute difference (AD) between the results is less than two times the RL.

Accuracy — Results for laboratory method blanks, instrument blanks, trip blanks, equipment blanks, and other appropriate QA/QC data (e.qg.,
surrogate recoveries and internal standard results) will be evaluated and the results for each analyte will be checked against the measurement
performance criteria presented on Worksheet #12. A discussion will follow summarizing the results of the laboratory accuracy. Conclusions
about the accuracy of the analyses will be drawn and limitations on the use of the data will be described.

Sensitivity — Results for laboratory fortified blanks will be evaluated and the results for each analyte will be checked against the measurement
performance criteria presented on Worksheet #12. Results for analytes that exceed criteria will be identified. A discussion will follow
summarizing the results of the laboratory sensitivity. Conclusions about the sensitivity of the analyses will be drawn and limitations on the use of
the data will be described.

Representativeness — Representativeness expresses the degree to which data accurately and precisely represent a characteristic of a population,
parameter variations at a sampling point, a process condition, or an environmental condition. Representativeness is achieved through proper
development of the field sampling program. The sampling program must be designed so that the samples collected are as representative as
possible of the medium being sampled and that a sufficient number of samples will be collected.

Comparability — The results of this study will be used as a benchmark for assessing comparability for data collected during potential future
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sampling events using the same or similar sampling and analytical SOPs.

Completeness — Completeness is a measure of the amount of valid data obtained from a measurement system compared to the amount that was
expected to be obtained under normal conditions. Data are complete and valid if they meet all acceptance criteria including accuracy, precision,
and other criteria specified by the particular analytical method being used. Data with minor exceedances in accuracy and precision may be
considered usable based on a data usability assessment. Field completeness will be determined by the GZA Project Manager and will be based on
Site conditions and conditions of the monitoring wells at the time of sampling. The goal is greater than 90 percent and is calculated as follows:

% FC = (A/P) x 100
where,
%FC = Field Percent Completeness;
A = Actual number of samples collected; and
P = Number of planned samples to collect.

Laboratory completeness will be estimated as the percentage of usable measurements and calculated as follows:

%C = (U/T) x 100
where:
%C = Percent completeness;
U = Number of measurements judged usable or not able to analyze; and
T = Total number of measurements.

Unless otherwise specified by the QAPP, the goal for laboratory completeness is 90 percent.

Reconciliation — As part of the Data Validation, each of the PQOs presented on Worksheet #12 will be examined to evaluate if the objective was
met. This exam will include a combined overall assessment of the results of each analysis pertinent to an objective. The final report will include a
summary of the points that went into the reconciliation of each objective. As part of the reconciliation of each objective, conclusions will be
drawn and limitations on the usability of the data will be described.

Describe the evaluative procedures used to assess overall measurement error associated with the project:

The results for the LCS/LCSD and MS/MSD will be compared to the requirements listed on Worksheet #12. A discussion will follow
summarizing overall accuracy/bias. Conclusions about the overall accuracy/bias of the analyses will be drawn and limitations on the use of the
data will be described.

Identify the personnel responsible for performing the usability assessment:

The Data Usability Assessment will be performed by a team of personnel at GZA. The QA Officer will be responsible for the Usability
Assessment. She w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>